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;P3^v-^fe«B^feb<^#amof«T;i/^;v-es^«^r, was; (g 5 ) 

o 

/^ n - R216 (G 5 ) 
R 21f 

DS*. R 21e S:^R 2lf ^lWI-^fe«^oTfgMT;Wk (Wife b < te#»$l©f£S^ 

z 2 ^cR 33a (sc^, R 33a ^mM^ fi^feb<«#emofSMT;^;k gm&b^^BH 
«^ njjwk emfe b < mmm<Dimrjvtiy^^rc.umm% b < 
©77;v^^st) ^&z>m&. w 2 «^ (g 6 ) 

o 

R 21h 
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i7iWk /\ny>M»7J^JK f©^T;Wn^>) > 7U-;U tufBtt^Sf^B^ 

<£>Hkm£ i 3 0fiiStioTfii$tifc7 u-jk T^;i/^;v^fe«tffia«^»^ 

(35) W 2 ^ (B 2 ) 

— E— F-R 8a (B 2 ) 

(36) W 2 ^ (G l ) 

R 23a R 23b 

R 21a , 

ne I 

R 21b 

(5£tR ne, r 21 \ r ,1 \ R m m$t®te^n^ntmmv&z>) T&^ituta (34) mmo-m 

(37) W 2 ^ (G 3 ) 

o 

^"N" R21a (g3) 
R 21b 

R 2ia m£R 2i n^n^nmz£mmrc&z>) ^§iis (34) mmoummmm^ 

(38) R 2la RtJCR !!lb (DM^Sfe«V^tl^-^\ ^fc^T^ (H l ) 

R 26a 





R 24b R 2 5a R 25b 

(5^ nf, ng, r 24 \ r 24 \ r 25 \ r 25 \ R 26a ms R 26b fe^n^nmztmmv&z) 
mm (36) (37) tm(D-m\mmm\^m^fd<^(D^^m\zmm^n^o 

16 
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(39) W 2 ^ (g*) 

O 

^- n - r21c (G 4 ) 

R 21d 

(40 w 2 ^-NR lla R llb gs^ R m m3R nh te^n^ftmmtmmvfcz>) *v&z>im- (34) 12 
(40 w-nhr 1111 R na \wm£mmv&z>) -e&zwm (34) mm<D-mmmm<k 

(42) w 2 ^-nhr 11c gs;*, R n ^wmkmm?&&) -c&zmm (34) t3m©=^$*feSMb 

(43) W 2 ^ (C 1 ) 

O 

Ji R 15a 

^N^N R (C 1 ) 

R 14 R 15b 

g*** r 14 , R i5a SL^R i6 n«ti^n*uiB<hiRi«T$»§) T$»^tffi3 (34) mmo-nmm 

(44) W 2 ^ (C 2 ) 

o 

^N^N " (C 2 ) 
H H 

R i5c «Mt3tiwi*T^^.) ■vfozmm (34) $m<D—mm%mmik&m%.tc.te j t(DM 

(45) W 2 ^ (D 1 ) 

^N" "R 17 (D 1 ) 
R- 

GS'f, R 16 S:^R 17 ^n-€ntutB<hlWI«T$.^)) Tc&^MtB (34) f3«©-»^m 

17 
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(46) W 2 ^ (D 2 ) 

S "R 17 (D 2 ) 

H 

R i nwmt.mmv^) Tab^wiB (34) mmo—mtmm^k&^fd&tvm 

(47) w 2 ^-NHR lld (^ t li '\m^^v<mmn(D\m.^^ur)v^)vti)v^)v^m') 

(48) R u fivmmT~v$>z>wm (34) ~ (47) (D\,^nmztm<Dzim£wmik&m%.tc 

(49) r 35 , R^^r^-^fc^^cox/Km^ ;\nf>^rz\-mm^v<m^mm 
(D{SMLY)^)w$>^mm (34) ~ (48) (D^nmztmj^^mmm^m^td,^ 

(50) z 2 ^cr 33 (^, ^\wmt.nm^^) x^mm (34) ~ (49) (Di^nmzm 
(so z 2 ^cH-r^§tuiB (34) ~ (49) (D^nmzmm^rmmmmit^m^^o . 

(52) Y 3 ^Y 4 ^CHTS^MfB (34) ~ (51) (D^nfr\zmm(D~mmmmik&m& 

(53) Y 3 ^Y 4 ^m^-e^§tfffB (34) ~ (5i) cd v ^-m^ \ztm.(D~mmmm\& 
m^rc\t^(D^^m\z^m^n^m.o 

(54) R 35 „ R 36 ^R 37 /»^3^Wc£o^^ 

^;i/r&3itfffB (34) ~ (53) ov^^^iam^^l^^^o^^tx/sfc^ 

Mo 

(55) r 35 RtK r 37 fim-s.rc\$m&~D xymm^rcimm^ l < w»igt7i^^ 
t&d, R 36 /0v\D>f>T^^MfB (34) ~ (53) (D^-rn^zmmopf^m^^m^ 

(56) tfffB (34) ~ (55) <D^~ftlMzmm(D=l 8iffl^^b^*fc«^<^a«Ji* 
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(57) mm (34) ~ (55) (D^Tn^zmmcD-m^m^it^m^^cDmm^mizm , 
mznz>m%mmfr£VT&mrz> gpr4 ^mrnmi 

(58) itufB (34) ~ (55) (D^Tn^^fSm©=M^l^b^^fc:«^(D^S^^fF 

(59) mm (i) ~ (7) (D^nft\zmm<D—mmmmfc&^fc^ 
zft%m&mmfr£hT^m~t% gpr4 ^m^mmnrnz^m-^mm^mmsx^ 

(60) mm o) ~ (32) o^n^ztm^-mmmmt^^rz^^^mmizw 

(61) . MI3 (34) ~ (55) <Z)^Tn^^|3«(D=:^4i«^^%^fc^©^i^^fF 
^^tl^^^J^ibT^Wf ^> GPR4 ttMi)il[lfi*f§fe|0fW/ 

(62) tuts (i) ~ (7) (D^nmztm^zimm^^m^rc.u^oD^^mizfm 

(63) tuts (i) ~ (7) (D^n^\zmm(D—mmM^^^rc\t^(D^^m\z^m 
zn%m.<Dmmm&&m'z>j:m%^ts, gpr4 ^mwmmym^^r^mm^^ms 

(64) fufB (9) - (32) ©v^n^^-tBmo^ttit^b^^fe^^^^^fi 1 

(65) tuwB o) ~ (32) ©vrrti^fa*^:^^ 
m^n&m<Dmhm&&m'z>?M^$$, gpr4 &mz<Dmmxm\z&m^&mm<D^ffi%. 

(66) tuts (34) ~ (55) (D\,yTtifr\znm<D~ mmmmit&m&tcfe^nm'^mzf? 

(67) mm (34) ~ (55) (D^rnmzmm(D=^mmm^m^rc\^(Dmmm^z^ 
mzn&mD^m&&^T&^n&^$s. gpr4 ^mfovmmfmiz&M^&mmo)^^. 

(68) ff^Mi^l0WW*fcttWJ©@i©fc®0, MfB (1) ~ (7) ©V> 
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(69) wM&wmffiffi\<Dm&(Drztb<D, mrtB a) ~ (7) (D^mmzmmoz: mmm 

(70) GPR4gWf£<»tg:miK:(ii^ ftr 

ta (i) - (7) ©v^n^^aB^-^ffii^^^^fc^cDmsw^^^n^ii 

(71) ^^^^S©^|^W/*fc«^»J©«^Ofc^(D, tWH (9) - (33) © 

(72) GPR4 ^^^T^iJ©MB©fe5e)(Z)> StffB (9) ~ (33) ©V^n^fBm©-^** 

(73) GPR4 fu 
IB (9) ~ (33) ©V^n^^f3«©-^4|t^{b^^fe^OTO^^f^$n§ 

(74) »^mmkmmm(D^mM^y^r^mmi<Dm^(Drc.^(D, mm (34) ~ (55) © 

(75) GPR4 S##^ri^iJ©Sm©^CD, tul3,(34) ~ (55) (D^n^Z$m.(D=mmU 

(76) G?u^mfc(Dmmymiz&mT%mm<D^ffim$/&fc^ m. 
S3 (34) ~ (55) ©viTn5&MciBm©^4^^^^^*^^©^s^ictt^$n^ 

ot, (i) , (in din -vm^n^^m^n^n^m (D , (id 

(in) h^o 0 im^^wk&mz^Thmmv&Zo 
ftgm (i) > (id ms (in) ©#»©^«^^t, 

{fi3&y;k^;k> lth M^^m^^fe^^©^^: 1 ~i o ©t;v^;k <£ d A 
fam\z\t*^)U x^;k ^°nt°;k -fv:/nk o ;k -rvy^;k sec-^;k 
tert-^;k ^>^;k ^^>^;k ^v;k ^\^;k ^b^k /x;k 
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->;k e^n^y^k ^n^^jk tfv-^n[3.2.i]^^-;k y^v>^;i/^ 

<E»y ; wi/H&fBSfc a T)v^)v-Rxs{{my)v^)vmmm.^^ u yji*)i) mm 
faiST;v^r-;k> bxteu ^fj^.M»^fcf^^©^m^ 2~io ©y;Hr~;i/#«f 

^n, J:DA#:^t«tf^;k ru;k 2-^>~;k ;k 4-^>^-;k 

n;k 6-^\-7>-;k 7-^-^^n;k 8-/^-;k 9-^x;i.#7»frf sn& 0 
x^u;v£Lt«, . i-^^z:;i/if^i;i/^2-^^ri;i/tfr:;^mfen§o 

£>n> J;D*#:^^»x^zi;k yn;\°;i/^;k 3-^n;k 4-pWW2- 
^>^n;k 6-^\^n;k 7-^5^;k 8-/~-;k 9-^>~;i/^^f <£>ti& 0 

/\°>3i, ^uy^>m. -yyu^yzzm, v^n^r-t?->ak ^?us\7°$?ym.. 
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^-7^;k -r>7~;k 7>hu;i^a«fs»n5o 

7U— ;k^>, 7U~;kt4^>#;k#-;k 7U— jwitf^VRXfru'tjUDTV— 
jisBfrtwmr u — ;w:nairc*<&. 

D7;i/^;vi^^bfcii^^^7Km^ : &--^l^v^»fe^^e»n, jy^icte-r > 

^*-;k 1, 2, 3, 4-t- h ^ h F a^-^^k 6, 7, 8, 9-er h ^ h H n-5H-^>v % >^ n^\7°^ 
7oiZlk>«7^;^&7K^iM^ 1 ^I^L^t>©<hIW|^Tc5§„ 

1 5 6 3-8 m(Dmm&vtc-m& 

m^wmwmwi§m&it>ti, & v mm\z.u? u ;k ^x^;k en u ;k t° u ^;k ■ 
-fytw/ujk w/'jjk ^7^u;k -r^vu;k tf^yu;k tfu^v^k 
hU7^n;k -r>Hu;k 3r/u;k 7°un;k ^>v^-y-yu;k ^>v^7v*u;k 
^7^7y;u;k ^>y-r^^vu;k t?un~;k ttwr^VM ^^)\mm 

% 1 nscDjfB^tr 5 6 m.<Dmm^m£mm^^ 3-8 s^^f^-u^^s 

m'[4ii^^t^s^«fe>n^ cfcDAfw^^tfDU^-jk twj>>A tf^us^k 
t°^>?-;k ^wj^k w^kftUA ^^;kftu~;k tf^Etf^ 

U>V> ai*EfcWJ$>;k *^h°^^-;k ^h^fcFntfui^k rrh^tFn^/'J 
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^y/77=jk ^^u^;k -r>FU-;k -fv-f^H-urywsw^w&n*. 

\ziz^xi&i&i£num$mm$m, mmt^mmm^h-mizr^xm^n^mmu 
mmammm^ mo^mm^ mmm?&f£femm : ?&&/ux^xib£.^) , 3-8 m 

^#tf£>fu A#W^«tfnu^;k tf^u^y, t£^^~;k ^e;k*D/> ^t^e 
u;k ^h^tFn-rv^yu;k -r>HUn;k -rv-r>FU^;^^fe»n. p^-r 

mi*?, m^jm^^fcM^M^^/uT^Tfe^v^) , 3-8 mvmfiw&i'fc^m&tcfe 

e^fc^tfnujk ^$WJ;k -r>Hu;k -r>^vu;k #;i^AVu;v##mf£n£o 

mw^msmmm^t^zr^xm^n^m^M^mmmn^n. mmtzim 
m^m^mmm^t^zr^xm^num^MmmMtvxmmt^< t% i m 

mmz., mommm^, mmm^rcumMW^^/vx^x%^) i»f6ti 
mz\t¥uvz?~)w tr^u^k t!«*9$»k tj^'j^k 3^e;kfcu~;k jj^e 

tf^U^n;k s^EtWv^k ^h^fcFntfU^k -^h^t Fa4VU;k 
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«mfg^r;kn^^ wmmcrMJ-i)^ em«>^ny;i/^ 
;k B3t«^ P7Ji/^;^Jtok am«T;Wn^^;i/^n;k ll«7J^ 

v\ ^;]^;k hU^;i/^-n^^;k tfx;k x^U;k ^ocn;i/x^n;k «7J^^ 

>-^;i/fc;k tu-;i/^-x r^^m rn-r;k *mfeb<«#em©fSM 
mmm. i~3 cd, ^D»cfj/\D^x tFD^k ^v, ^^k>^^x 
43^§ems«, m&M-£fd«&oTBm^ i~3 cD«y;Hr;k An<r>Bmf£ 

^Ste, m^-^dm^titic 1-3 ,CD, .fcOJt^fcfcikKn^ MT;i/ 
a7J^l/*;toW^^§^St m^-^imoTHl^ 1~3 CD, 

iWii}i7'j"iWtf6ti§) , emfeu<«#BmcDT^;wv («^m«y^ 

;i/^;wc*5tt^BM*«, M^M— £fcteM&oTB$&i§c i~3 cd, ^DA^i^Sad 

x^ibbjm^d tmmrc&%) , t;%i<^(Sifei/<tt#gi©i®it7;^w 
m& mx\m—&rdiW&~DTmm. i~3 cd, &vmm\zw\ntf>, tRn^, 

-tfd«oTS» 1-3 cofg^T;Wk /\D^>fflHSi7J^Jk t^D^y* 
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^ffl-^fc«oTfi«( i~3 omwjp, ;\D^>tia7JWk tHD 

-c(=nor 45 )r 46 R 45 ^KmM^ wMh^<mtmm(Dmt.T)i*jv mmmmRTJu 
*Mz%>tfz>wmm$s ^mm^rdmr^-Dxmmm. 1-3 <zx ^o^^^^An^ 

~Mz&n&wmm% ^mm-^rz\mt^xmmc 1-3 ®> cfcw^mAn^ 
x bHa^x mLT)v*)\mmv?t>nz>) , mmhL.Km^mmor^jv^ mm 
i77;ww^^§iiiit m^m-^rc\mr^xmmm. 1-3 ^dh^k 
it/Nayx tFD^y, ig»7Ji/»fifBn§) s^tefimfc b < mmmtDim 

WT£tV5>) <BSU R ,t Mfeb<liMo«7J^Jl/ »H7m*lt, 
^B^Ste, M^IrI— SfcBfiftoTflSyS: 1-3 ©> d;D^#WJc^\D^>, fcFa 
*^#«f£>*i£) > Si>bL<^#Ii«y^a7;W (MBmf£®^nT;i/ 
*;Mc:fefr5B&&gfck £&fc»koTig&tfc 1-3 ©, J;D^#*^*/nd^ 

zmmmx rnxum-^r^zmz-oxmrnk 1-3 <zx £Diw*:i^«Any>, tFo 
*y, «7J^^wtf?»n§) ^fcnsmfeb<«#BM©T^;^;i/ (Msmr^ 

Jl^M^tSBgySfck i~3 ©, £DA#^;:«An 

y>, tHD+y, «7JWWlf^§) WWsn* ^ffiy^n 

^v, ^i^swrx x^i/xxt^x B^ i bb<«#Bm©«T;k^;v <M»m 
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*3W-sw»a«& Mit«ra— sfefW^oTwas: i~3 otfyj^k Apy>s$if& 
fp*x mmmmmmmfznz'] , Bmfeb<«#em©ig^^«i^» (mb 

;k /Nn^>^«7JWk kFP^y^f»;Wk f«y;vn^v^;^n;v 

mz-oxmwm: i~3 <zx i^Mda;\D^>, tHn^x flitm^«*»^«f 
e,n^>] ^«fe.ns> t$»ot^j;^ 0 t»7jm^^, ii«7j^ 
/-Ok ii«->^D7JV^Jk gmf»^^DT;w^;i/fc;k »mfgl&y;kp^ 
xfr;kfc;k ffmfg^r;k^;kx;i/*^;k iifiI7J^«MM7J»v 

^43^^>g«^ttrf3©«^S^jp^, Bi&fe U < «#B^OT U (MB^«T u - 

mmmmTJV^M giw^^k m»jv*;^jk «m«>^p 

IST;Wkx;v^-;k fim«T;k^ri;v^«mf^T;k^-;kic43^§fi«(DS 
miz&^T, ap^x x^u;k «y;kp^x ^r;kP^^;i/fc;.k^m£M 
T;k^y-f;kDfg$ST;i/^;k^^\ «v^PT;k^;^ms^i/^pT;k^;k^;kfc 
;k£<mx^ py;k^;i/g&£\ ru— ;k t u -;kr^xi^y p-r ;udt u 
77jk^kKr/77;^jmy©7u-;i4M^7J^k>m mmammms; 
zmz^mmmmmz^n^nmzhmm~t:& d , ^/ & l < kjs> wtmjw 
y Mty feb< «^(fg®r;i/^;i/) T5 / ^;k^^;i/©f«T;i/^r«7>tttutsMT 

; Wk> D , AP^>fimfSMT;k+;k^^t F P^ ^m&m%.7)V*)V(DT)V 
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safer u-;k H77j^ myn^jk kitu-m^^M-jk gtfer 
u-;i/^;i/*-;k gm^«*fti^fi, 

SfetiS/^oTSM l~3 <£>> j;D«i:(^n^X 75A ~hn, hFn+k 

^i/>^^>, f@sr;i/n^x ^/fcb<^«r;WKr^A «r;k*7/-r;i/ 
75/> «r;i/34->^;vfc;vr^y, ®^feb<^#«m©Mr;wv mmw& 

mT)\^Mz&nz>m»m&* mx\m-^td<tm^xwwk 1-3 <zx itiAwcfi 

n&mmmx mx\m-^td,%m£~Dxmmk 1-3 ©«r;i/^;k fg»r;kn^^ 
;kfc;p#^we>n&) , b < ^(smfe b < ti«0«7jww r ^ / 

mm. l~3 <zx J:DA#K^^m=i^X bHD^k I^5^I*»#^W^n§] ^ 

^«fe»n§} > gmt)b<«#em©fSM->^pr;k^;i/ mmmmypurji^Mz 

Hn^-X g^feb< wgmoig^x^^» (MBmu^^i^s^^^^gms^ 
^mtm-^r^tmfsi'Dxmmc i~3 ©«r;k+;k ;\ny>fii«7j^k 
D^yil«7WJk <EKr;kn^r^;v^n;^w £ti£> #^We>n^>] >, 

&mwmn. mxttm—- *&Woxs« 1-3 <zx ^^mizw\u^f>, t^p 
^^^we,ti^) > fitt)b<»#^©«i/^D7;wm^Mn;i/ mm 

^ 1-3 (ZX J;^#«l:^\D^rk tHD^>Wf6tl?>) , gmfeb<te#g$l 

o«r;k^/-r;v diiM7W/'fjw^tt§Mt 
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xmmk 1-3 cd, J;^#Wli^\nyx t Fn^>##«f£>ns) > *^feU<« 
09i^-Sfd«:oTTO: 1-3 OX cfcDjt^Wfcfcmn^X t:Fn^> 

^tcumte^xmmk 1-3 ©fgMx;wk /\ny>emfgMT;i^;k bFn^>w& 

^oTtit 1-3 c7)f©^y;Mr;k Aa^>«m«x;i/3vk kHn^>»i«7Ji' 
M7;^^^;^-jw#tf6n?») mmfzh&o ff^ism^m 

ggixu-;k B^r^;i/^;k m7a-f;k B^TU-;i/^^;k^^;k ffl^x 
U-;kx;i/^n;k smil^^ftmm*, gm^«l«^S, ^^^jti^j;k^- 

3Vk |gM7Ji/3^k «r;kn^#;kfc;k ^/ %l< ^«7j^ji/) ray, 
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;k «r;i/n^x «r;i/n^r^;^-;k f&$&y;kfr/-r;k <Bi^P7J^^ 
#;kfc;k «7Jl/*J^J«k ^#^*«m3S#;kfc;k @mfeb<«#gm©fS 

Maet&»D iiwrttr^) > em b< termor ^;kw (Wt^jw:* 

m*^D , -NR 38a R 38b K4t, R 38a S:^R 38b .«IWI-^fc«moTf«T;V*y 

mmmim.rjv^juz^^mmm\tmmmmmctmmr^) , mmhv<u 
#si0»>^D7JWk mmmm.^ur)i^Mz^n^>m^mtmmmm&m c 

msi^D t^Tabs) > emt>b<«^sm©T^;k^;i/ (isr.^ww^wg 
<WBm©^^^«^s mmmmmmmmz&tf&wMmmiimmmtvtm 

29 
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immmmsmd tmmx&&) , -conr 38c r 38<1 R 38c ^R 38d «tutBR 38a 

(i) > (id ms (no ©^a«fcw^$n^<hLT^ iss^wjcb^ 
sns&sifc y^^^m «T^>#iiDm, y^/mttM^ mfwufea^w 
e>n^>o mm^mizwm^n^mmthxix ^-hvoAm, #u^a^#©:f;i/#u 

ttfdpmmmmmtvxn, wmmimmmmm (copd) , wmm, 
iwww (ards) , mmmm (ald , ni« 

^n^jm mm. H¥^fe TK^m, tmw&mm. 

m$mm» &u->m. ,mmzk$m, t»7wv^- gsmmtm* r^u-M^ 
Kdnmag, t^tt^E^s^ (aids) , ttftxurvh-fx, »m 
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-ifMm wmmtim. i us igE «, ^-im 

it-mo (i) rix (id > &ftit&nz<D$m^izfmznzfflzn* muaffik m 

i\^m (i) w (id , &t£}ttnB<Dm£^zfmzn%mz, 7mrc\mmmm 
ffim$/&rdmmuz&£tsnz>o 

<b^#J (III) Sfctt^CD^gffiWfctt^^ns^ 7K^fe«#@Wi:©#j]P 
Jfcte, ffe^fci (ID 0K(^^TPItl» o fbi=r#) (III) m&to (ID cosset 

&T<Dwm^&n%fc&fo Mxtzfc&m ai-a> , ai-to ra> 

(Protective Groups inOrganic Synthesis, the third edition) , ^'J~> (T. W. Greene) ^ 
7yy (Peter G. M. Wuts) m> i^a > • <7-T U— • T> F • 1^>X • tfW^v 
F (John Wiley & Sons Inc.) (1999 ¥) 3 ©^SfcWZltfcJ: B^fcSBtS^ttrrs 
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ZD@1 

<b-o-#l (Il-a) te, JftMoXk&m (V) ^US5151435 fBm©^^fe^n^Dfe^ 

^#-r^i^j;oT'&^§^^T^§o ^43, \\&m (vi) 3-951 si tm&yfi 

tt&M (II-b) fcfc fls^fc (H-a) £*ft*S&K -78-100 "CT, 2~4 !!5*©fc7SN2: 10 
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i^tLm mtt>ux^75x ^vyptf^xfji/y^k lda, ^mj^a 

tert-XM^>K ti'XXX ^-^^M'JX j5»frU<7A, DBk 7jc*fb^hU^A> 
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An^Mb3!|£bTteU WfcfcfatfJfc H*, *fi@fc lf-3-^W5l« (NIS) , N- 
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it-ma di-h) (x ai-g) ^mmi<DiM2 hmm3:Km\zm'^t\z^x 
zosn 

ti&m (II-i) frx (II-h) 1 a»^^38*!»®ttflSia^ 0-100 °a 
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m> »*b<ttl0 4MB»^6 2l^fB8KJt6:S^ l~10im ^L<ttlSi~3S 
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Tjvtezjumtvxfe. m3U3m&*>x)Vte=yv* *?>x)Vfc>mm*®i* hj 

«S«tbTMu M^-^tfU^X y^DD^^x ^on^;PA, B9£fb&8fc ^no 
x^x ^<>ifx bjnx =^>i/>. e?x^;ux— thf, i,4-^^>, dmf, 

DMA, T-fehXMUk *&S—)V* X&J—M :/n/V-;k *nz<Dm&m&m&m 

^b<«x^y-;i/*fe^fc 0 u> ? >^fflv^^ < h^#§ 0 
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xmn 

(xvi) sigsfsasa&tu 1 ^«^e>*»M, ^*b<«i~2o mm<D/\xn{f> 

A, ftf&X^/k Tffi\ 1,4-^WX DMF, DMA, TilhXMUk ^>1fX WkXX 
Ao^rMl^jiLTlt mfc£fe&fc^x;k ^-y-U;k^nUH\ ^v^fbU>Sffl 

~io^*©^#ffiT, i ^b<«i~io^*o^% ova) 

-30 °c^^^ffl-r§«©?te(Dr H i©«, $?^b<«o o cfrBmM.-e, i £f^e> 24 n# 

M^bTte, M^L^X^kX— T-;k THF% DMF, DMA, DMSO, ^> 

ifx h;kxx 3^>k>, r^bxhu;k @tmx^;k tfu^x ^np^^x # 
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ynh 0 ;W-3-x^;i/^;i/#^^F«fct (EDO , i-[3-(^^;VT5/)yDtf;W-3-x 
^kfr^vM' ^ .f*S£#u t& v'ywjy (edc w>» #^we>n&o edc 

^ [7=-b^Fn> I/^— X (Tetrahedron Letters) 34 48-S§\ 7685 H (1993^) ] 
Mt£bTWu M^-^X^l/X— Tffi\ DMF, DMA, DMSO, ^> 

nD*JVA, KMbM^^fflV^^i:^^ L < fc£ DMF ^fcte THF ^SrJl^S Z. t 
^fe^CDBfv N-b FD^dfcK^r ^ K 3, 4-^t Fn-3-h FD^$/-4-^V-l, 2, 3- 




'GSlf, R 21 \ R 29 , R 30 , R 3 \ R^R^Z'tt^-n^ntufB^lRf^T^^) 
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\\&m aix) r& ^©ft;-^ avni) sus5i5i435fBtt®^*fcj**n^c^ 
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(xx) \x k&w (xix) lmmfrbtsBsiaL ^^u<«i~ios*cd 

S«^CD»jS©IHI®fiK, 9? £ b < fctSJ&fr 5 1 20 °CT, 1 0 fmfo <=> 48 l$W£]S3ii:£ Z. 

mmtvx\t. mx\£*?'s—)\r. x^y— ;k thf, i,4-$^riJ->, >?^h^>x^ 

>, DMF, DMA, ^>if>, hil/XX 3rvl/>> T"fehxHJ;k ^n^O^M^ffl 

W&M£L>T\S» M^XXXO), 4fcffeXX(IlK ^fb^>(III)> fflk&uMU). M 
m> tfe> x-/^r;k tF7yX #*fb*#^bUOk, #3fcffcU WA7;^->)A, 
7jcm^^mU 3^A#&JBV>3 £ <h^n?#, ^£U<f«fcXX(II), :Sftffc9^>(III), 

£fc> fc^j ODD mttm (xix) £$SS£&1 <OTS5 tra«^Kj6fcfif*rc:tte:«ko 
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#&T, (xx) i ^«^e»^»ja, ff$u<«i-5 mmoMt-sm <xxd o°c 

SStbTH f!li«hUX?Jl/75X ^V^D^X^VT^X LDA> #UOk 

M££ W*.J*5^ nn^^x ^DP THF> 1 , 4-i^r+hX h 
->X^>v DMF, DMA> ^>if>, HVX>, ^>U>, 7±h~hV)V. I^XfJk tfU 

Xf§ 25 

fl^fc (H-q) fck flS^ ODD RZfft&to. (Villa) (IXa) 1 © 

Xg 7 tl^fifc^RjiSteftrji tl:iot^§ £ i^nr^^o 

3 31 D 17o/^\ ni /vvm 



FT ! R^SOaCI (XXII) R 

,29 V" Z <V~R 32 _ Q D 29 JJ 



N V=< (R 17 SQ 2 ) 2 Q (XXIII) R i7_^o N / 



BOcHN "l^k^N^ N IfI2 6 HN X^k^N^ N 

(ll-qa) R 30 (ll-r) R 30 

gs*, r i \ r 29 , r 3 \ r 3 \ R z2 msi l fe^n^nm$ztmmvfcz>) 
x@ 26 

(n-r) }$> mm>, imm^^mm, &&v<m~io mmtDEssf&ET* 
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iOftO TC^5W§»M©I1©^ »£b.<te^y^£> 120 *CT> 10" #K 
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tert-^>^>F> £U3?X JF^WWWJ X i8W& U BBU, &£V«fr&^(XXII) 

Sfe«fb^ (xxiii) ^^b^v^sfWfgs^w^n^atg'tti/^^^^^^ 

H<hbTte> mteMt @M> TFA, ^^>x;V^>m> h'J.7Mn^ 

BfiKSfe^ TFA £Ji V>£ £ fcflMStS. 
v-X^X DMF, DMA, ^>ifX HVXX ^V>, TirhXhU;k HU^X 

R 31 R 31 

(xx,v) ,h/m 

(XX) R30 (ll-S) " R 30 

X@27 
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% axiv) mwp> 3 sio/^^^i^f^wi m 

£ b < « 1 ~1 0 ^fi©i£K. $ 5 fc&Kfc «fc D & 1 ^»©#Ht U Mb^J©#ffiT, 

o o c^&^T^^©m^©r^cD^ #?£tx uo °ct io 48 

ft'J^A, tttffcfruafc* ttfh& gfft& » wmfii^Mm^^iobTfe 
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^y)x^>]A°^^ r 7A(ii)> mtn,V -\Zx&7x.=JV&X7>( S)yx.v±>l/UV 
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^A(II) v ^h^X (hU7x^*X7^» A°^>^7A(0) ^ffl^SJliAittS. 
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ifx *z/U>> zyyuu^y, 7na*M, E9&ft$9fc u-^nnx 

TirhxhU;k I^xfJk X&S—M 7ti;V-Jk 2-^ 0 n/W 
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fb^r% (ii-z) teu {bHr#j (ii-y) &SBi^iox@2tl^aj&^S^ftrj:ttc:cfcoT 

mm, «k urn* «t& ^m^u^h^y^-^mmm^^xno 

tt&to (id ms (no <Dms%mvrc\ f *m&\z}$> oc&m an 3&rx an) <mtm 
en?.tf^©s*istn«<j;<, £7^^ an ms an) 

f^ti an to n an) ^^ilii^^u i££fc«i«£i!n 

ot, im~H8^ *mi\zMK£tvs>{ti&to an) 
^^n (Di\^m\zm&stiz> z. tm&\ 
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S52«(1) 



H,C, 




Y~\^CH 3 



CH 3 



— R 



39 



37 




MS m/z 403 (M+H) + 



38 



CI. 




MS m/z 41 9 (M+H) + 



39 




MS m/z 385 (M+H) + 



40 



^^^0 /CH3 MS m/z 41 5 (M+H) + 




41 




v Vch, MS m/z 399 (M+H) + 



42 




MSm/z415(M+H) + 



43 




MS m/z 453 (M+H) + 



44 . — <^^>— Q ^y— CH 3 MS m/z 457 (M+H)"* 



45 




MS m/z 429 (M+H) + 
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*2*(2) 



H 3 C. 



O 




I M 



CH a 



— R 39 



46 



— CH 3 MS m/z 323 (M+H)"* 



47 



' CH 3 MS m/z 353 (M+H) + 



48 



S CH 3 MS m/z 337 (M+H) + 



49 




MS m/z 425 (M+H) + 



50 



MS m/z 377 (M+H)-* 
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MS m/z 405 (M+H) 4 
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MS m/z 375 (M+H) + 
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MS m/z 435 (M+H) + 
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»2«(3) 



H 3 Q 



O . 



H 




>^CH 3 



CH 3 



its® 



— R 
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MS m/z 405 (M+H) + 
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MS m/z 386 (M+H) 4 



57 



/ Co 




MS m/z 429 (M+H)"* 
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0 MS m/z 349 (M+H) + 
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MS m/z 443 (M+H) + 
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CN 
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H 3 C 



H H 

r 41 - n Y n 




— R 41 
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CI 




MS m/z 434 (M+H) + 
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MS m/z 400 (M+H) 4 



63 




CH, 



MS m/z 430 (M+H) + 



64 
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CH 3 



F F 




CN 



MSm/z414(M+H) 4 
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MS m/z 425 (M+H) + 



67 



68 
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»3«(2) 






— R 41 




70 


-^CH 3 


MS m/z 352 (M+H) + 
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MS m/z 440 (M+H) + 


72 


V 

-Q 


MS m/z 406 (M+H) + 
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_^PH 3 
CH 3 


> a f~i 1 Ann /ft a 1 IV*t* 

MS m/z 366 (M+H) 
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MS m/z 408 (M+H) + 
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mm 



H,C 



O 




CH 3 



its® 



— R 



42 



76 



— CH 3 



MS m/z 339 (M+H)"* 



77 



V CH 3 MS m/z 353 (M+H)"* 
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CH 3 
CH 3 
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*53i<1) 



H,C 



O O 




VVCH3 



CH 3 



-R 



17 



82 



^CH 3 MS m/z 401 (M+H) 4 
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CH 3 

1^ MS m/z 387 (M+H) + 

CH 3 



84 




MS m/z 421 (M+H) + 



85 



^^)— OCH3 MS m/z 451 (M+H) + 



86 




F MS m/z 439 (M+H) + 



87 



R F 




MS m/z 489 (M+H) - * 



88 




MS m/z 471 (M+H) -1 



89 



90 




CI 



-Q 

ci 



MS m/z 466 (M+H) 4 



MS m/z 490 (M+H) 4 
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CH 3 
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F \ F 
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MS m/z 463 (M+H) + 
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^CH 3 MS m/z 373 (M+H)"* 
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CH 3 MS m/z 435 (M+H) + 
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ftM R 49_ flgjMIl R 



49. 



173 H 3 C-N 

o- 



W 175 O HN — ^ 



174 




N HN — ^ 176 



H 3 C-^ O 



#cKHb&* (i) , (id &tcu (in) (7)^af^ffl^oviTM»!i^^"r§o 

«bh*|^<lffiU6*WS^^^*. ^BSaSK^SWft (bronchoalveolar lavege 
fluid; BALF) ^©^WSfl^M^^tlKibT^ #ld®£Snfc^ 'JV*X7 
7^Jl/n'J> (Lysophosphatidylcholine; LPC) ^^f^tl^o 
1 : GPR4 ^g#*g*rtfftB 
W003/087366 f2tfe©^tripDT, b b GPR4 ©T^-fe-f «CD#Hg£fr ofc„ *7>yt^ 

hh GPR4 cDf8^Stt£l/#-^- • ;i->^x7-if) 

thGPR4M#^i7°^X5FpAGal9-GPR4 (2 #g : W003/087366) Rtfl^— 
^FpACREpluc (2 /ig ; W003/087366) XW? bn#l— ; ^3 6X10«<D 
KJMGER8 (W003/087366) iC^fAbfc. M^K^^^8mL(DRPMI1640-ITPSGigffi [6mmol/L 
L-/f;i/^a> (-i*>tfhD^x>%fcSS) ^ 100 units/ml 1 ^n->U> (-<>fc* hD^x>t 
t£> , 100 Mg/ml XM/7>^^» (-T>Hhn>?x>%tM) > 10 mmol/L N-2-kFP 
^>xWl/t£^^>-N' -2-X.^>X)V^ym (HEPES) (^^-T-r-X^M) ^ 3 Mg/ml 
-f>>-n.U> (i^V*±§£> , 5 Mg/ml b7>X7x'J> (^^r%fcg) , 5 mmol/L 
t:>^hU^A (fnT^lE^SS) > 125 nmol/L ffi-fel/>m (^^-T^X^M) > 1 mg/ml 
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^-^-4*. 37 o c^2mmmmvrco mm&, 77xwy>s (x-^n^ai 2.0 # 

g/ml) , ;W^n^-fi/>B (fttffcftfi^SSU 300 Mg/ml) M^x^-tVv^ (^^C^ 

x^gk 500 ug/mi) &mnu ^^zuBmmmvx^mmmm (Gpury^mm 

£Hft$0 £Jfc#bfco ^77W^>S C7rt->§i 2.0 Arg/ml) , 

/N-f/fDT-rv->B (ftflflj^S^ 300 Aig/ml) R^o:^-7 : -^>'> (^7<^X^^ 
500 Mg/ml) ^tiRPMI1640-ITPSGig±-fiT«b^o 
IWtfifcbT, n>hn— ;i/X°^X5 H pAGal9-nd (2 Mg ; W003/087366) ~RXMfc-&— 
H pACREpluc (2 Aig ; W003/087366) £ KJMGER8 i:*iAl, ^^Mfe^ (3 

#e>nfct h gpr4 (DTy^mm mryt^mmz 170-xx 

0 GPR4 £5£EHT£) ^afeXV- HC 1 T7x;i/^fci9 10 S «U 10 nmol/L \Z 

•fc&&5\Z 17^-XXh7^t"JV (17jS-estradioK ^V|tS© ^ifiT^bfcfe© 
<hl«l^r#fl MmolA £lra;l> 37 °C, 5% co^^^^-^-^T 6 BtP^SiS^-e-feo 
^t<DWi. Steady GloLucif erase Assay System (Promega%h§© Igli^SD^TSJS^dhU 
hy?%V>h (Packard, Meriden, CT, USA) T 1 ^©fg^^IiJ^Lfco 
S5^b£$f<Z>iSte (GPR4^#^ffri) fck T©5S:^t1it3 17/3-XX 
»Bfi:»iPB#©^^>h^: (count per second) &fc£ld*fflbfcffl.«"tSbifc. 



5J#>, a, BR^c^n-^n^Toicfi^fo 

A : 17/3 -XX h ^ >*t— ;i/RD?»^t/^mtJPB#©^ ^7 > hgfe 

B : 17/3 -XX h ^ ;i/mi«b^©M7j £ fe#m»CD# ^ > « 

C : 1 7 /3 -XX h 9 ;i/CO»inB#0D^J o Mfc 
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mmm%) 


i 


31 


24 


34 


53 


74 


81 


77 


97 


45 


98 


37 


118 


97 


143 


97 


158 


83 



mmm 2 : lpc m?mmMf**mMizm-zfflmm 

7 S^COtf ttBALB/c V^TJC 0. 1% W7Jl'7^ 1 mg/mL LPC 

igflgfc b < « 0. 1% W7JP7'5 (l&te>M3£) 0. 1 mL ^^f^#tT, 

6 P#P^tCj3tU«#*fTV^ iHlilXbfcBALF ^©^^t^M^W^bfeo 0.5%;* 3^1/ 
-tr;i/D-X7K^ (jftfit) tefc^ 53 81 £«U LPC^#HfWtu 

\z. lOOmg/kg £^Pi£#bfc 0 ^fe^4^M^fc«ISM^MM^©f^^ «3 \zmm 
S-S#bfco 0<£S£©M}|1^ IHiRbfe BALF ^CDltlfflra^gSllfiL^MiJ^S 
(Celltac a MEK-6158 ; 0*^*, IRm) T$iJ^bfcf£> Cytospin 3 

(Shandon, Inc., Pittsburgh, PA, USA) Tff£$SU iftlT^^ii&^^^h 

m&fe&ffi 6 81 ©±,§£rte;«£ 6 £fcte 7 E©*7#X&JBVvr^;66bfco 

MI^H 1 RtfEl 2 (3^To 

42% ii$nfc. 

mkm : Lpcif^aiw't'^ri^^t-^twj^ffl 

.7 jl#©H'|4BALB/c ^<j7Xfc 0. 1% ^ifiLfif T;K7*^ >7kmmzmffiVrc l mg/mL LPC 
b < 0. 1% (&433M3$) 0. 1 mL £^CW rtS-^bT. 

6 r H 1^^J3»^#^ff V\ BALF ^CD^^^fNffibfco 0. 5% 
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^ivu-XTkmm (mm) \z.\\^m ns ^mt^m i6o &mmv, lpc^ip#f h i 
m^^fto tft^mcDmm^ mabfcBALF ^ommmwt%&mskmm.mmmw 

(Celltac a MEK-6158 ; B^^tM, IS) Xm^VTc^ M^^Sr Cytospin 3 
(Shandon, Inc., Pittsburgh, PA, USA) Tff^U mMmTteift *mWt%*J?> h 
bfeo ^^^mM^^^Jt^W^^mCT^mbfco 118 

n^n 60%, 74% ^j^nfeo 

#f§HJteMfc&E^»Jte, ^tt^^UT^t/ (I) , (ID %b<« (III) , £fc 

(i) , (id t>b<tt an) , ^^^nsco^s^tfF^^n^m^ 
(i) . an *>b<« (in) , ^fe^tie>©^i^^fF^rL^cD^#fi 

3^ ^Al A&fcD, 1 M\ZTD^ 0. 1 — -100 mg (D^MX\ 1 0 1 m^S^IUSP^fe 
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###:p<0.0001 (m^mWt(D^\&iMWmik ; Aspin-welch test) 
*** :p=0.0005 (4t&mMl&^ffi<Dmmmffitttt> Student' s t-test) 

mm. i\^mn<Duz^mMpm^mmm\z^^mmim^m-m^^o 

XXX: p<0. 0001 W»©iW» ; Aspin-welch test) 
+ +:p=0.0024 {fc^\Wm<m/m$mm&', Student' s t-test) 

b b b :p=0.0009 (mmmffivm^mwmit ; tevm-welch test) 
t $ :p=0.0038 (ik&mim^ffi<Dmmmffittlk ; Student' s t-test) 

^#/160©LPCM5SMMlW^ 
t t t : p=0.0004 (I^IWMI¥©|^'[4MHi^ll:b ; Aspin-welch test) 
&&& : p=0. 0009 <A\&m 160 S##©l^l4»S#=fl:b ; Aspin-welch test) 

mm &m&tz>t£®<Dm&<D : mm . 

y°n Y>mWm$%7s^ Y)V OH NMR) #ldf^&«TO 270 MHz "»££tl 
^$->im (APCI) &rd%x.Ut? hux7l/—^*>4®£ (ESI) %m\<\ ZLnhO^^r 

>im&m^Tnmfrffi%ff~D rcmmt^n-^n apci-ms ^rc«Esi-Ms tbTia&ufc. 

##M 1 : l-{4-[3-(2-X^;W5,7-^^^;W5^V[4,5-A]tfU^>-3--f;i/^^;i>)^> 

W;W^>^;wtf^u>?>-4-^;!/#>^ (fb^#iPi) 

-ffrg^ 16 (0.180 g, 0.334 mmol) &X^/— ;V (3. mL) fcdSfcFU 1 mol/L 7)M\rf- h 
U^AtRIM (3mL) «M}:T3.5^»t&, SJSg^t(S:iE«U, 7j<^SP 
^</VT 1 niol/L i»£2in*-T pH & 7 #afi^l«bfc 0 ^ nu^A^T 2 [nlftpU 

^mm^wmm^^^^zx^m^rcm, mzw^vtzo x^y-^-^x^i/x 

"^JcDM^b^Wdi^D^^Pl (0.115 g, »68%) 
ESI-MS: m/z 511 [M + H] + 
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l H NMR (CDClg) 6 (ppnO: 1.31 (t, J = 7.5 Hz, 3H), 1.90-2.17 (m, 4H), 2. 55 (s, 3H), 2. 60 
(s, 3H), 2.35-2.38 (m, 3H), 2.83 (q, J = 7. 5 Hz, 2H), 3.01-3.05 (m, 2H), 3.79 (s, 2H), 
5.51 (s, 2H), 6.89 (s, 1H), 7.33 (brd, J = 7. 7 Hz, 1H), 7.40 (t, J = 7. 7 Hz, 1H), 7.46 
(d, J = 8.1 Hz, 2H), 7.59 (s, 1H), 7.67-7.70 (m, 3H). 

##M2 : l-[4-{[3-(2-X^;l/-5,7-^^;WS^V[4,5-^]HU> ? >-3-<;i/^5 : -;i/)^ai 

fc&fo 18 (0.195 g, 0.352 mmol) £X^/ — )V (3 mL) iZ^MV, 1 mol/L T^Wit^h 
VV&ykmm. (3mL) ^riP^M^T 3. 5 B#^«#bfeo ®^^#l£MK«U 7jc^iP 
X., m^X 1 mol/L «^JP^.T pH £ 7 f«fa«b7t 0 tifmbfe^^^b, ^X^- 

)ix.-^mzxmi^t^^z.^mt^mn (0.0500 g, w*27%) &#fc 0 

ESI-MS: m/z 526 [M + H] + 

'H NMR (DMS0-d 6 ) d (ppm) : 1.20 (t, J = 7.4 Hz, 3H), 1.62-1.83 (m, 6H), 2.21-2.25 (m, 
1H), 2.46 (s, 3H), 2.49 (s, 3H), 2.74-2.89 (m, 2H), 2.76 (q, J = 7. 6 Hz, 2H), 3.39 
(s, 0.65H), 3.42 (s, 0.35H), 5.43 (s, 0.35H), 5.49 (s, 0.65H), 6.91 (s, 1H), 7.05 (s, 
1H), 7.17-7.43 (m, 8H), 11.3 (s, 1H). 

##$J 3 : l-{3-[3-(2-X^;V-5,7-^^;W^^V[4,5-Z»]HU^>-3-^;l/^^;W^> 

"MM^>i?M¥^V )Vtf>M (itsmn) 

22 (0. 160 g, 0.297mmol) ##M 1 tMUO^MZ^^mn (0.0580 

g, l»38%) £r#7t 0 
ESI-MS: m/z 511 M + H] + 

'H NMR (CDC1 3 ) <5 (ppm) : 1.21 (t, J = 7. 4 Hz, 3H), 1.97-2.09 (m, 4H), 2.41-2.58 (m, 3H), 
2.45 (s, 3H), 2.51 (s, 3H), 2.88-3.06 (m, 2H), 2.83 (q, J = 7. 4 Hz, 2H), 3.85 (s, 2H), 
5.44 (s, 2H), 6.82 (s, 1H), 7.18-7.36 (m, 3H), 7.44 (s, 1H), 7.53 (d, J = 7. 8 Hz„ 1H), 
7.60 (d, J = 8.7 Hz, 1H), 7.63 (s, 1H), 7.74 (d, J = 5.9 Hz, 1H). • 

4 : 3-(2-x^-;w5, 7->^^w ^V[4, 5-a] try v>-3--r )v*?-)vmnmwt m 
tt&yju a.i4g, 3.53mmoi) &m*<\ i trnmo^mz^mt-smn a.04g, 

ESI-MS: m/z 310 [M + H] + 
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l H NMR (CDClg) <5 (ppm) : 1.22 (t, J = 7.5 Hz, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 2.76 (q, 
J = 7.5 Hz, 2H), 5.53 (s, 2H), 6.96 (s, 1H), 7.37 (d, J = 7.9 Hz, 1H), 7.46 (t, J = 
7.5 Hz, 1H), 7.70 (s, 1H), 7.84 (d, J = 7. 5 Hz, 1H). 

##M 5 : 4-(2-X9^W5, ^V[4, 5-£] fc? U ^>-3--T )V^)V) (<fb 
M£lP5) 

fl^fe 25 (0.720 g, 2.23 mmol) £x^/-;i/ (14 mL) «$?U 3 mol/L TK&ffctf-h 
U^A7K« (7 mL) £iJQ*_90 °C\ZX 3. 5 B#F«#bfe 0 S^^^MJEWbfe^ 
7jc&tltl^T«b, $ 1 mol/L mm^UUXX pH £ 5-6 fajfitCfSMbfco Wffibfd&fl 
S^ifcU 7j<Tl^?#-T§^«i:^j;D{b'&%P5 (0.625 g, JR3&91K) • 
ESI-MS: 111/z 310 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.29 (t, J = 7. 5 Hz, 3H), 2. 59 (s, 3H), 2.65 (s, 3H), 2.81 (q, 
J = 7.5 Hz, 2H), 5.53 (s, 2H), 6.91 (s, 1H), 7.13 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 
8. 2 Hz, 2H) . 

6 : l-[4-(2-X^;W5 ) 7-^^;W^^VT4,5-flb 0 U^>-3--r;l/^^;V)^>VV 

M tf^U v>-4-#;i/#>lt (ft;£#f P6) 

32 (2.88 g, 6. 42 mmol) ##M 1 ^|WIfi©^^j:D^#JP6 (2. 39 g, 

W89%) £#/t 0 
ESI-MS: m/z 421 [M + H] + 

'H NMR (CDCI3) 6 (ppm) : 1.30 (t, J = 7. 6 Hz, 3H), 1.64-1.78 (m, 2H), 1.88-1.95 (m, 2H), 
2.53-2.59 (m, 2H), 2.56 (s, 3H), 2.61 (s, 3H), 2.75 (m, 1H), 2.79 (q, J = 7. 6 Hz, 2H), 
3.07 (m, 2H), 5.46 (s, 2H), 6.87 (s, 1H), 7.15 (d, J = 7.9 Hz, 2H), 7.30 (d, J = 8.1 
Hz, 2H) . 

##M7 : 3-(4-T^y^>^;i/)-2-X^;W5,7-^^;W3H-f 5^V[4, 5-b] t°U> ? > tffc 
^t/P7) 

za§i 

2-x^;V-5, 7-> ? ^^;l^3H-T ^^V[4, 5-b] fc!U z?> (US5424432) (3. 50 g, 20. 0 mmol) 
£DMF (67 mL) fc«£U TKMbU^A 1 7KM5 (1.26 g, 30.0 mmol) %MXmW<ZT 
20 ^BJf^bfctJB^ p-x b n^>i?;K/o 3; F (4. 31 g, 20. 0 mmol) »o < X) bMXs 
^(D^MUX 30 #K«#b&. SiS^'tffcTK (130 mL) *iU^ mtbfcfSll^lX 

76 



WO 2005/082904 PCT/JP2005/003656 

UTtRT^U $*fflS8&£i2r 2-X^jl^5, l-J^)V-Z- (4-X h U^>z?)V) -3H— f S £V 
[4,5-b]tfU^> (4.91 g, 15.8 nnol, «*79.1%) £f#fco 
APCI-MS: m/z 311 [M + H] + 

l H NMR (CDC1 3 ) 5 (ppm) : 1.32 (t, J = 7. 5 Hz, 3H), 2.57 (s, 3H), 2.64 (s, 3H), 2.77 (q, 
J = 7.5 Hz, 2H), 5.45 (s, 2H), 6.92 (s, 1H), 7.28 (m, ZED, 8.16 On, 1H). 

urn 2 

Jim 1 imbtltt 2-X^;W5,7-^^;i-3-(4-nhO^>> ? ;i/)-3H-r5^/[4,5-b] -tf 
U5?> (4.81g, 15.5mmol) (155 mL) A^v^A/^H (10%, wet, 

1.65 g, 1.55 mmol) JK^fl&T^X^A (9.77 g, 155 mmol) £m^T40#feTO$ 

n^ixu 7jcm#bfc 0 #e>nm^^Mx^;v-^\w> (2 : 3) ttnx, mm 

TINfOT^U ^M^^]bT*ffmL,rc^^^bT'fb^-P7 (3.53g, 12. 6 mmol, *K 
^81.2%) £#fc„ 
APCI-MS: m/z 281 [M + H] + 

>H NMR (CDClg) d (ppm) : 1.29 (t, J = 7. 5 Hz, 3H), 2.59 (s, 3H), 2.62 (s, 3H), 2.76 (q, 
J = 7.5 Hz, 2H), 3.52 (brs, 2H), 5.33 (s, 2H), 6.56 (m, 2H), 6.87 (s, 1H), 6.93 (m, 
2H). 

8 : 3-(3-T 5 J ^>>?;i/)-2-X^;W5, 7-^5F-;W3H--f 5^V[4, 5-b] tf U z?> 
£r#jP8) 

p-X h P^>yJ^P ^ F (Dftt> X> \Z. m-X h U^>-J)V?U =L H *Mt\ ##M 1 h.n%. 

\z^mz^xi\&mn&mc o«65%) . 

APCI-MS: m/z 281 [M + H] + 

'H NMR (CDC 1 3) 6 (ppm) : 1.30 (t, J = 7. 6 Hz, 3H), 2.59 (s, 3H), 2.63 (s, 3H), 2.78 (q, 
I = 7.5 Hz, 2H), 3.59 (brs, 2H), 5.37 (s, 2H), 6.33 (m, 1H), 6.53 (m, 2H), 6.8 (s, 
1H), 7.06 (t, J = 7.8 Hz, 1H). 

9 :4-{4-(2-X^;W5,7-^^;W5^V[4,5-b]tiU> ? >-3--r;M^;W^xX;i/ 

T^/}^S« ({fr&«9) 

{Y&m 99 (0.393 g, 0.917 mmol) £X^/— )V (7.5 mL) IdBSSU 2 mol/L 
hUOM«£ (7.5 mL) ^JP^.60 <CT 7 Pf mWtWVfro 
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\Z 1 mol/1 it^£JP7LT pH &&5 tJrm^^U 7jcT»bMffif£#£ii- 

fee ffl^^*X^y-;V-^X^;l/X-x;i/^6^^Ut;^P9 (0.340 g, 0.849 mmol, 
W 93%) £#fc 0 
APCI-MS: m/z 401 [M + H] + 

'HNMR (DMSO-de) 6 (ppm) : 1.24 (t, J = 7.4 Hz, 3H), 2.51 (6H, \MS0 (D\f-^ h^T—^— 
=ryy°), 2.80 (q, J = 7. 4 Hz, 2H), 5.39 (s, 2H), 6.95 (s, 1H), 6.98-7.03 (m, 2H), 7.11 
(brs, 4H), 7.74 (brd, J = 8.7 Hz, 2H), 8.72 (s, 1H), 12.30 (s, 1H). 
##0U 11 : 2,5,7-bU yt^V-m-t 3=^V[4, 5-Z>] fc!U 2» (fl^/Pll) 

2,3-vT^y-4,6-^^;VH'J^> (25.0 g, 0.182 mol) £>i$UU>& (465 g) \ZM 
mZTt. MM (31.3 mL, 0.547 mol) SJn^.T100 tJfcT3Rfl«HWfcLfc. K^^^^K 
7K*^a^bfd£^ «#TfcT^mxhU^A (345 g) ^bt^iB^-fe. ^-©^28%T 

>«T7j<:«^ip^T ph s 9 tiiu i mmmwvrc 0 mi^vrcm^^m 

U 7jcT»bfc^ &t>Wd&m& 40 ^^T-BMEf^^-a-^^^^Dib^ Pll 

(26.2 g, 0.162 mol, 89%) £#fc„ 
ESI-MS: m/z 162 [M + H] + 

•HNMR (CDCI3) <5(ppm): 2.68 (s, 3H), 2.70(s, 3H), 6.95 (s, 1H), 8.15(s, 1H), 13.8 (brs, 
1H). 

##^!|12 : 2, 3-> ? .T^7-4-^^;Vt 0 Uv> (it^?l2) 

TUiR<D2-T^y-4-^5 : -;W3Xhnh 0 U^> (10. Og, 65.3mmol) £X#y — )V (450mL) 
IdKJSSi^ 77^3^^TjW>(C 1 rgIbfc 0 10% /^^^mm (13.9 g, 50%^tK) 

\ZTCm^ ^iWr^uiiaDft^PlZ (7.81g, 63.3mmol, 97%) £#fco 
ESI-MS: m/z 124 CM + H] + 

'HNMR (CDCI3) 6 (ppm) : 2.17 (s, 3H), 3.27 (brs, 2H), 4.16 (brs, 2H), 6.53 (d, J - 5. 3 
Hz, 1H), 7.55 (d, J = 5.0 Hz, 1H). 

13 : 2-X^;W7-^^;i^3H-^ 5^VC4, 5-A] tf U 5» (fc-£rWl3)' 
• fc&WP12 (1.80 g, 14.6 mmol) &#VV>Wt (38 g) l«$t, ^Dtf^>M (3.27 
mL, 43.8 mmol) ^iP^_ 100 'ClCT 3 KHUBS^bfc. KJ^^&^^t&Vttm^ 
m&ftfcXWmtf- h U #A (27. 9 g) ^LToJP^Co ^-00^28% T^XTtK^^SP 
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U »y'J»)!J7A^nYh^77^- (^nn^VA : M?;-)l=5Q : 1) fC 
Xmmrf&Z.tlZ&mk'SmnZ (2.24 g, 14.0 mmol, 96%) &fflto 
ESI-MS: m/z 162 [M + H] + 

l H NMR (CDClg) <5(ppm): 1.53 (t, J = 7. 7 Hz, 3H), 2.68 (s, 3H), 3.08 (q, J = 7. 7 Hz, 
2H), 7.02 (d, J = 5.1 Hz, 1H), 8.17 (d, J =4.9 Hz, 1H), 14.1 (brs, 1H). 
##M 14:2, 7-^=F7V3H-^ ^ ^VC4, 5-20 tf U >>> P14) 

it^mn2 (7.11a 57.7mmol) £#UU>m (163 g) 1^ (9.90mL, 0.172 

mol) £3^100 ^frr 3 BfM^Ufe, £^^£^4^£$£Lfc&fc:, JtjTFfcT 
^^hU^A (115 g) £4>bt^mfc 0 ^(^28% T>^EnT7j<^^P^T pH £ 9 

fcin^u ^©ssi^»b^o i7DD*;i/AtT5[HiifimL, Gffls&mxms??? 

DafyW* : ^^/-;l/=15 : 1) fcT«9abfe«, ^/-;M50mL) IdSSWPU *£&R (0.284 

/—m^BW^^^Z\h\Z^r,i\^mm (4.1 g, 27.7 mmol, 48%) 
ESI-MS: m/z 148 [M + H] + 

'H NMR (CDClg) <5(ppm): 2.68 (s, 3H), 2.74 (s, 3H), 7.02 (d, J = 5.1 Hz,. 1H), 8.17 (d, 
J = 5.1 Hz, 1H). 

##M 15 : 5, l-J^^V-l-iy^y-l--^ ;W-3H--T 5 W[4, 5-A] tf V5?> 
X@l 

2,3-^T^7-4,6-^^;i/fc°U^> (2. 74 g, 20.0 mmol) S^nD^> (50 mL) 

hUX^;i/T^> (6.70mL, 48. 0 mmol) IkX$ 2-!7.D-f )V9 P'U F (4. 73 mL, 48.0 
mmol) &UD^SftfcT3«NRHB^bfc- ^®fr#f£Mffi«U gfflES^OD 

^^>Th>Jfap->3>bT, 2, ^(2-7DW$/) -4, 6-^^1/tf U S?>(3. 40 
g, 10.45 mmol, 52%) 

nm 2 

X@ 1 Tt#S»n^ 2, 3-^(2-^n-r;PT^ /)-4, 6-3?pWHf U (1. 00 g, 3. 07 mmol) 
£DMF (lOmL) fc»#U 28%^hU^A^ b^>b*-^/-;i4^l£ (2.37 g, 12.30mmol) 
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^rJrnA 90 "Cfcrc 24 ^©it B^^WMffiMU ^^it^xwr 

T?hU^OLlV— ; ^3>T££<BciJ;Dft^«15 (425 mg, 1.99 mmol, 65%) £f#fc 0 
ESI-MS: m/z 214 [M + H] + 

##M 16: cy5-4-(7xx;i/T5y)->^u^it>^j;P#>mx^;vxX'7 L ;i' (ft&m 
Pi6c) jk* /ra/75-4-(^xx;i/T5y)->^n^-y->^;i/^>^x^;i/xx-r-;v 

P16t) 

WRO 4->^ n^vHf/ >^7;^>mx5^;i/ (16. 8 g, 98. 7 mmol) RtKTxU > (6. 00 mL, 
65. 8 mmol) ^Til hX h U )V (400 mL) ^MfcT 30 ^«^bfe 0 h U 7± b 

^ri^m^^m^-bV^A (56.0 g, 0.264 mol) ^iP^ 6 B#P H l^bfe 0 ®S 

fee SS^^U»*7A^DYh^77^- «X^l/ : ^\=H}->=1 : 13) IZTW 
mtz>z\t\z£.r>4k&mn5c (5. 80 g, 36%) mMt^nbt (6.51 g, 40%) 
ffr»P16c 

ESI-MS: m/z 248 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.25 (t, J = 7.3 Hz, 3H), 1.61-1.98 (m, 8H), 2.47 (m, 1H), 3.47 
(m, 1H), 4.13 (q, J = 7.3 Hz, 2H), 6.60 (dd, J = 1.0, 8. 6 Hz, 2H), 6.65 (tt, J = 1.0, 
8.2 Hz, 1H), 7.14 (t, J = 8.6 Hz, 2H). 
fl^fjP16t 

ESI-MS: m/z 248 Oil +-H] + 

'H NMR (CDC 1 3 ) 6 (ppm) : 1.13 (dq, J = 3. 6, 13. 2 Hz, 2H), 1.26 (t, J = 7. 3 Hz, 3H), 1.60 
(dq, J = 3.3, 13.2 Hz, 2H), 2.05 (m, 2H), 2.21 (m, 2H), 2.29 (tt, J = 3. 6, 12.2 Hz, 
1H), 3.25 (tt, J =4.0, 11.2 Hz, 1H)", 4.13 (q, J = 7.3 Hz, 2H), 6.57 (dd, I = 1.0, 
8.6 Hz, 2H), 6.68 (tt, I = 1.0, 7.6 Hz, 1H), 7.16 (dd, I = 7.3, 7.6 Hz, 2H). 

##M 17 : c/5-4-[4-(k 0 nu^>-i-^;v^^;i/)^xx;i/T^y]^D^+f->*;v#> 

gX^Jt'XXfJl/ (tel§r^P17) 

{h#%P16c (0.500 g, 2.02 mmol) ^rl,4-> ? ^+f-> (16 mL) IkTMW. (4 mL) \ZBM 
U 37% tJn;I/VU> (0.452 mL, 6.07 mmol) MPdWJz^> (0.338 mL, 4.05 mmol) ^rSP 
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ffiWbfeo My'J»*7i,^D-7 h^77^f- (^DD^A : 2 mol/L T>=E 

nr-^^y-;u=30 : i) izxmwtzz.tiz&wt'&wm (0.501 g, 75%) §t#fc 0 

ESI-MS: m/z 331 [M + H] + 

>H NMR (CDClg) d (ppm) : 1.25 (t, J = 7. 2 Hz, 3H), 1.64-1.97 (m, 12H), 2.51 (m, 5H), 3.47 
(m, 1H), 3.51 (s, 2H), 3.65 (brs, 1H), 4.13 (q, J = 7. 2 Hz, 2H), 6.53 (d, J = 8. 6 Hz, 
2H), 7. 10 (d, J = 8.6 Hz, 2H). 

##0d 19 : w^4-[4-(2, 5, 7- h U ^;W3H-f ^V[4, 5-Z>] tf U z^>-^)V^)V) :7x 
n;i/T5 /] z/2w\*y->%)Vi$>m. tffr£«i9) 

^#1168 (0.402 g, 0.955 mmol) £X^/— )V (7 mL) KM?U 3 mol/L 7jc^b^h 
U Vkomm. (3. 20 mL, 9. 60 mmol) 3 P#f«#U^ 0 K^^SMJEWbfe^ 

1 mol/L ±ii?&iin^T pH & 6. 4 KSH1EU ^fflbfcffiM^^KT^T^ £ ilC«fc DfbilrtJ 
P19 (0. 375 g, .9150 
ESI-MS: m/z 393 [M + H] + 

'H NMR (DMSO-dg) 5 (ppm) : 1.49-1.81 (m, 8H), 2.37 (m, 1H), 2.45 (s, 3H), 2.49 (s, 3H), 
2.50 (s, 3H), 3.32 (m, 1H), 5.21 (s, 2H), 5.47 (brs, 1H), 6.49 (d, J = 8. 6 Hz, 2H), 
6.89 (s, 1H), 6.91 (d, J = 8. 6 Hz, 1H). 

20: /ra/w-4-[4-(fc°D,U^>-M;i/;*^;W^ 
^X^JI^XXt^ (itSm P20) 

'fb^Piet (1. 00 g, 4.04 mmol) £J3V\ ##M 17 <hIWI#CD^^T^^P20 (1.28 
g, 96%) IkWto 
ESI-MS: m/z 331 [M + H] + 

'H NMR (CDCl 3 )8(ppm): 1.15 (dq, I = 3.3, 13.0 Hz, 2H), 1.27 (t, J = 7. 2 Hz, 3H), 1.58 
(dq, I = 3.1, 13.4 Hz, 2H), 1.76-1.80 (m, 4H), 2.06 (m, 2H), 2.19 (m, 2H), 2.30 (tt, 
I = 3.7, 12.1 Hz, 1H), 2.50 (m, 4H), 3.24 (brt, I = 10.8 Hz, 1H), 3.51 (s, 2H), 4.14 
(q, I = 7.2 Hz, 2H), 6.54 (d, I = 8.4 Hz, 2H), 7.12 (d, J = 8. 4 Hz, 2H). 

22 : trans-i-[4-(2, 5, 7- b U ^JV-dE-i [4, 5-5] t!U *?>-3-<i )V*&V) 7 

xn;i/T^y]^D^it>7j;^>m (tf^r«22) 
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^#J 169 (0.670 g, 1.59mmol) £fflV\ ##M 19 t^^m\ZX^mn2 (0.589 
g, 94%) £#fc 0 
ESI-MS: m/z 393 [M + H? 

'H NMR (DMSO-dg) (5 (ppm) : 1.11 (brq, J = 12.4 Hz, 2H), 1.40 (brq, J = 12.5 Hz, 2H), 
1.86-1.97 (m, 4H), 2.15 (brt, J = 12.2 Hz, 1H), 2.44 (s, 3H), 2.46 (s, 3H), 2.51 (s, 
3H), 3.07 (m, 1H), 5.21 (s, 2H), 5.41 (brs, 1H), 6.47 (d, J = 8. 3 Hz, 2H), 6.85 (s, 
1H), 6.90 (d, J = 8.3 Hz, 1H). 

ik&mvm (1.92 g, 7.76 mmol) ^l,4->?^it> (40 mL) (10 mL) iZfflR 

U 37%^;i/VU > (1. 74 mL, 23. 4 mmol) mS¥^Vz?> (2. 31 mL, 23. 3 mmol) 

60 °c\zrc 3.5 Btr H iJt#bfco fcjfcM&m&msmmv, ^na^vA^T^mb^o « 

attfbfc. M^y U »*7^^ny h^77^f - (^odtKM : 2 mol/L y>^EX 

T-^^y-;i-=2o : i) izxmmtz z\£iz£v P23 (2.01 g , 75%) 

ESI-MS: m/z 345 [M + H] + 

'HNMR (CDC1 3 ) <5 (ppm) : 1.12 (dq, J = 3.1, 13.0 Hz, 2H), 1.26 (t, J = 7. 2 Hz, 3H), 1.41-1.64 
(m, 8H), 2.05 (m, 2H), 2.19 (m 2H), 2.28 (tt, J = 3.7, 12.1 Hz, 1H), 2.34 (m, 4H), 
3.23 (tt, J = 3.7, 11.2 Hz, 1H), 3.37 (s, 2H), 4.13 (q, J = 7.2 Hz, 2H), 6i 53 (d, J 
= 8.4 Hz, 2H), 7.09 (d, J = 8.4 Hz, 2H). 

##M 25 : ^a/7^4-[4-(2-X^;W7-^^;WH-^^W[4,5-A]lfU^>-3-^;i/^^;V) 
73U~)VT^;VyZUs\3r^r>l))W>Wi (<m^7P25) 

{fc-a-tmO (0.220g, 0.523 mmol) £ffl<A ##M 19 ^|Wim©^fcT^tlP25 (0.166 
g, 91%) £?#fc 0 
ESI-MS: m/z 393 [M + H] + 

'H NMR (DMS0-d 6 ) 6 (ppm) : 1.16 (brq, J = 13. 2 Hz, 2H), 1.22 (t, J = 7. 6 Hz, 3H), 1.37 
(brq, J = 12.7 Hz, 2H), 1.88 (m, 4H), 2.12 (brt, J = 12.2 Hz, 1H), 2.48 (s, 3H), 2.81 
(q, J = 7. 4 Hz, 2H), 3.05 (m, 1H), 5.24 (s, 2H), 5.36 (brs, 1H), 6.44 (d, J = 8. 4 Hz, 
2H), 6.90 (d, J = 8.4 Hz, 2H), 7:02 (d, J = 5.0 Hz, 1H), 8.12 (d, J = '5.0 Hz, 1H). 

82 



WO 2005/082904 



PCT/JP2005/003656 



27 : /ra/?^4-[4-(2,7-^^;i/-3H-^5^VC4,5-Z']t 0 U^>-3--r;i/^^;i/)73iri 
)IT^ /] w\tt>%)Vtf>m Gffe&flb P27) 

It&min (0. 360 g, 0.885 mmol) 19 il^C^SfcTfl^fe P27 (0.278 

g, 83%) £f#fc 0 
ESI-MS: m/z 379 [M + H] + 

'H NMR (DMSO-de) 6 (ppm) : 1.06 (brq, J = 12.7 Hz, 2H), 1.38 (brq, J = 12.5 Hz, 2H), 
1.84-1.93 (m, 4H), 2.12 (brt, J = 12.1 Hz, 1H), 2.47 (s, 3H), 2.49 (s, 3H), 3.05 (m, 
1H), 5. 23 (s, 2H), 5.38 (brd, J = 7.0 Hz, 1H), 6.45 (d, J = 8. 4 Hz, 2H), 6.93 (d, J 
= 8.6 Hz, 2H), 7.02 (d, J = 5.0 Hz, 1H), 8.12 (d, J = 5.0 Hz, 1H). 

29: /i-^4-{4-[2-(^^>-2-^;i/)-5,7-^^^-3H-^S37VC4,5-flh°U> ? > 

i\&mm (0.210g, 0.444imnol) ##M19 ^^O^iCT^^P29 (0.163 

g, 83%) £#fco 
ESI-MS.: m/z 445 CM + H] + 

'H NMR (DMS0-d 6 ) 6 (ppm) : 1.16 (brq, J = 13.2 Hz, 2H), 1.38 (brq, J = 11.9 Hz, 2H), 
1.89 (m, 4H), 2.14 (brt, J = 11. 9 Hz, 1H), 2.50 (s,' 3H), 2.54 (s, 3H), 3.05 (m, 1H), 
5.38 (brs, 1H), 5.56 (s, 2H), 6.41 (d, J = 8.3 Hz, 2H), 6.70 (dd, J = 1.7, 3.3 Hz, 
1H), 6.83 (d, J = 8.6 Hz, 2H), 7.03 (s, 1H), 7.11 (d, J = 3. 6 Hz, 1H), 7.96 (d, J = 
1.7 Hz, 1H), 12.02 (s, 1H). 

##M 31 : ci>4-[4-(2-X^;i/-5,7-^^^;V-3H--f 5^ N /[4,5-b]H U^>-3--r;i/^^ 
)V)7^~)VT^A*s9V^V>*)\<i$>m (fl^$5P31) 

<ffc£f&106c (2.80 g, 6.44 mmol) &X.¥/—)l (20 mL) &C«?U 2 mol/L zKMt^b 
U^iv-KM (20 mL) 1.5 l^jf^bfco fcjfom&^te 1 mol/L iMt&JMX. 

TpH £ 6 tfj££i^L;fc.#ffflb^ 

2 HIBISi&U fl^«31 (1.17g, 2.88 mmol, 44. 7%) £#fc 0 
APCI-MS: m/z 407 [M + H] + 

l H NMR (DMS0-d 6 ) <5 (ppm) : 1.22 (t, J = 7. 5 Hz, 3H), 1.39-1.67 (m, 6H), 1.79-1.92 (m, 
2H), 2.38 (brs, 1H), 2.51 (6H, DMS0 ©tf— 9 tt— /t-7y^), 2.78 (q, J = 7. 5 Hz, 
2H), 3.31 (1H, H 2 0(Dtl— ^i^— /t— 7^7), 5.23 (s, 2H), 5.48 (brd, J = 6. 8 Hz, 1H), 
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6.49 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8. 6 Hz, 2H), 6.91 (s, 1H), 12.09 (brs, 1H). 
##M 32 : /ra^-4-[4-(2-X^;W5,7-^^^;i^3H-^5^V;[4,5-b]b°U> ? >-3--r;^^ 
)V) 7x^75/] ^^U^^->ts)V^ym (^#IP32) 

APCI-MS: m/z 407 [M + H] + 

'H NMR (DMS0-d 6 ) 6 (ppm) : 1.09 (brq, J = 12.7 Hz, 2H), 1. 22 (t, J = 7. 5 Hz, 3H), 1.40 
(brq, J = 12. 7 Hz, 2H), 1.91 (brt, J = 13.4 Hz, 4H), 2.15 (brt,' J = 11. 8 Hz, 1H), 2.51 
(6H, DMSOOtf— Ztt—n—'yv?), 2.78 (q, J = 7. 5 Hz, 2H), 3.08 (br s, 1H), 5.24 
(s, 2H), 5.40 (brd, J = 7. 7 Hz, 1H), 6.47 (d, J = 8. 2 Hz, 2H), 6.88 (d, J = 8. 2 Hz, 
2H), 6.92 (s, 1H), 12.07 (br s, 1H). 

##M33 : 4-7fc;i/5;i/fc°^U^W-#;i/^>m tert-ttfrttsrfr tffrg-«33) 

^Mh^T^VJV (1.5mL, 16.7nimol) ©y^on^^>iS^ -76T7CDMS0 (2.4mL, 
33.4 mmol) <D^?\nu*?>mm 30 frmfrtfTtintto -78 °CT 30 tmWfrVTdlk, 
4-(t FD^^W fcf^U *J>-\-5l)Vi$>m. ^//-^JVXXfJV (3. 00 g, 13. 9 mmol) 
O^DD^* (15 mL) -76 *Cl? 30 ffi&frtfXlBXtzLo -76 °C^r 30 fttmtW 
bfc^ M>X3MKT=-> (9.7 mL) -76 10 ^WtTiD^Lfco -76 0 CT?15^Fh1 

i>'J^MaYh^77^- (^+i-> : HxfJl/=3 : 1) TSfifSiU {b^tlP33 (2.41 
g, 11.3 mmol, 81%) £f#fc„ 

L H NMR (CDC1 3 ) <5 (ppm) : 1.41 (s, 9H), 1.48-1.54 (m, 2H), 1.82-1.88 (m, 2H), 2.34-2.41 

(m, 1H), 2.84-2.93 (m, 2H), 3.90-3.97 (m, 2H), 9.62 (s, 1H). 

&mW 34 : 2-X^;W-^^;W3-(4--hD^>^;i/)-3H-^S^V[4,5-b]fcfU^> 

#JP34) 

2-X^;W-^^;W3H-^5^V[4,5-b]tfUv ? > (1.00 g, 6.20 mmol) £ DMF (15 mL) 
\zmmi>. jfc&fbU^A 1 7KfP% (0.391 g, 9.31 mmol) SJP^tT^SftT 20 ^MHfflB^L/ 
fc^fc, 4-^hD^;i/7*D5F (1.34g, 6.20 mmol) < 0 -fciin^L ^TdS^lx 

feo 30 $m ?K (20 mL) tmVfd&m&Z&L'T7\cm&U Mffi^bTft^r 

W34 (0.819 g, 2.76 mmol, 45%) 
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APCI-MS: m/z 297 [M + H] + 

'H NMR (CDClj) <5(ppm): 1.36 (t, J = 7.55 Hz, 3H), 2.70 (s, 3H), 2.83 (q, J = 7. 55 Hz, 
2H), 5.57 (s, 2H), 7.06 (d, J = 4.59 Hz, 1H), 7.28 (d, J = 9.17 Hz, 2H), 8.16 (d, J 
= 9.17 Hz, 1H), 8.19 (d, J = 4.59 Hz, 1H). 

##M 35 : 3-(4-T5y^>^;V)-2-X^;l^7-^^;W3H--f ^^VL4,5-b] tf U^> 
«35) 

^1^*34 (1.09g, 3. 67 mmol) S~-)V (25 mL) Mb, A^^A/j^m (10%, 

0.392 g, 0. 184 mmol) &MXtc 0 ^^^C^T^X^A (2.31 g, 36.7 mmol) CO 
(15mL) ^15^F«TU^e»ilP^T, ^T«IL 15^, -fe^T 
h^iiU 5t^i)±«bfc 0 ^m^7jc (10 mL) &M^XffiW,Ltc$£M i &?>MVX7kX 
|fe#U Mffi^bTfl^%P35 (0.809 g, 3.04 mmol, 83%) £t#fc 0 
APCI-MS: m/z 267 [M + H] + 

'H NMR (CDCI3) <5(ppm): 1.32 (t, J = 7. 51 Hz, 3H), 2.67 (s, 3H), 2.85 (q, J = 7. 51 Hz, 
2H), 3.64 (s, 2H), 5.35 (s, 2H), 6.57 (d, J = 8. 59 Hz, 1H), 6.95 (d, J = 8. 59 Hz, 2H), 
7.00 (d, J = 4.95 Hz, 1H), 8.20 (d, J = 4. 95 Hz, 1H). 

##M 36 : 2, 5, 7- h U ;>Wl-3-(4-X h n^>^;i/)-3H-^ 5 ^VC4, 5-b] tf U v>> (it^m 
P36) : 

fl^&Pll (5.00g, 31.0mmol) £fflWT, ##M 34 tmmizVXit^mm (8.26g, 27.9 
mmol, 90%) £#fc„ 

##M 37 : 3-(4-T5 7^>^;i/)-2, 5, 7- h U *^)V-W-i ^V[4, 5-b] tfU tffc^f 
P37) 

ffr&%P36 (8. 26 g, 27.9 mmol) £ffll/VT, 35 tmmiZhXih^m (5. 98 g, 

22.4 mmol, 81%) £t#fco 
APCI-MS: m/z 267 [M + H] + 

'H NMR (CDClj) d (ppm) : 2.49 (s, 3H), 2.60 (s, 6H), 3.64 (s, 2H), 5.31 (s, 2H), 6.58 
(d, J = 8.42 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.42 Hz, 2H). 
m^M 38 : 5-^7 n U-2, 7-v^W W 5 ^V[4, 5-Z>] tf U ^> tfb^tf P38) 
W098/02442 IB«©^«oT^bfc 2-T5 7-6-^7 d n-4-;*5P;V3-X h D tf U ^> 
(1.2 g, 6.40 mmol) ^X^/-^ (65 mL) ld8#?U MfcXX • 2 (4. 33 g, 19.2 
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mmol) 75 t^T 2 mmWfthfc M^^X^WCTmim 3mol/L 

«bfe 0 iBfrVC, ?««;UU>g£ (15.3 g) mfigfflt (1.72 mL, 30.0 mmol) £iP;LT 

80 °c^t 3 B^iit^L/to mm^mw^m^^ t^vtcmz, ^tkiti^t-hj^ 

A (11.4 g, 0.108mol) &'PL<T^n%Jt 0 ^(D'tik 28%T> : E~T7mmm\}Z.T pH=9 IZ 

H£40 'CtdT— lWS^$**^tfc«fcD'fb&«P38 (395 mg, 34%) £f#fe 0 
ESI-MS: m/z 182 Qi + H] + 

'HNMR (DMS0-d 6 ) 5 (ppm) : 2.49 (s, 3H), 3.33 (s, 3H), 7.07 (s, 1H), 12.74 (brs, 0.5H), 
12.76 (brs, 0.5H). 

##M39 : toH-[4-(5-^nn-2, 7->*^;V3H--f 5£V[4, 5-Z»] fcfUS»-3-f 
fbl=r#J 176 (0. 370 g, 0. 839 mmol) ##M 19 t|^il(D^i£{CTfb^P39 (0. 308 

g, 89%) mwtco 

ESI-MS: m/z 413 [M + H] + , 415 [M+2+H? 

'H NMR (DMSO-de) 5 (ppm) : 1. 10 (brq, J = 12. 9 Hz, 2H), 1. 41 (brq, J = 12. 2 Hz, 2H), 1. 92 
(m, 4H), 2.16 (brtt, J = 3. 6, 12.2 Hz, 1H), 2.50 (s, 3H, DMS0 fcf— i7h^— /t— 7^ 
2,52 (s, 3H, DMS0 tf— 9 £&-r*-?y7), 3.10 (brt, J = 10. 6 Hz, 1H), 5.22 (s, 
2H), 5.48 (brs, 1H), 6.50 (d, J = 8. 6 Hz, 2H), 6.94 (d, J = 8. 6 Hz, 2H), 7.16 (s, 1H), 
12.03 (brs, 1H). • 

mm 1 :4-(2-XfJH7-^fM5^;i4,H] \f.W>-Z-^)V*?-)V)^>V7x. 

mmD4-^U^:^)V^yVyx.y> (5.00g, 18. 2 imnol) &DMF (100 mL) &Ci88?U 
2-X^;V-5, 7->^5P;W 5 ^V[4, 5-Z>] tf U 5?> (3. 82 g, 21.8 mmol) RtfzK&fcy 
A 1 zRfn#J (0.920 g, 21.9 mmol) £in*_> Sm^T3B#^^bfeo ®iS9i^*»E0ft 

x^;v : ^+r>=2 : 1) TiSb, ;i/^e.S^$i±^ii<h^J;D{t;'a-% 
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1 (5.33 g, JRS5 79X) 
ESI-MS: m/z 370 [M + H] + 

'HNMR (CDClj) <5(ppm): 1.33 (t, J - 7. 5 Hz, 3H), 2.59 (s, 3H), 2.64 (s, 3H), 2.79 (q, 
J = 7.5 Hz, 20,. 5.54 (s, 2H), 6.91 (s, 1H), 7.21 (d, J = 8. 1 Hz, 1H), 7.25 (d, J = 
10.6 Hz, 1H), 7.45 (t, J = 7.3 Hz, 2H), 7.55 (dt, J = 1.1, 7.3 Hz, 1H), 7.72 (d, J 
= 5.1 Hz, 1H), 7.75 (dd, J = 1.1, 6.8 Hz, 1H). 
: 98 <C 

mmm 2 :4-(2-x^-5,7-^^;w5^VT4,5-z>]fc o u^>-3-^;M^;i/)^>xtH 

ffr&tl 1 (2.27 g, 6.14 mmol) &JL?/—)l (50 mL) (CWU 7K^b^^hU^ 
A (0.465 g, 12.3nraiol) ^PtL mW,ZX 2 P#f«#bfeo KJ£3S"&#Jfcy-fc h >£SP*. 

whtf^yj— (^DD^;i/A : ^^y-;i/=40 : i) Tist, #^>txfe^^x^ 

;vx-t-;1/-^.W>t h U ^x. U—i x-a £ £ tck 2 (2.10 g, JR* 92%) 

ESI-MS: m/z 372 [M + H] + 

'H NMR (CDClj) 6 (ppm) : 1.23 (t, J = 7. 4 Hz, 3H), 2.56 (s, 3H), 2.61 (s, 3H), 2.72 (q, 
J = 7.4 Hz, 2H), 5.41 (s, 2H), 5.78 (d, J = 3.-0 Hz, 1H), 6.87 (s, 1H), 7.05 (d, J = 
8. 1 Hz, 2H) , 7. 23-7. 34 (m, 7H) . 

mm 3 : 4-(2-X=P;i/-5, 7-S?;WW ^V[4, 5-Z>] tfU >?>-3-f ;MW) ^>l/!7x 

{b^tf 1 (0.300 g, 0:812 mmol) $X^/- (10 mL) fc^$?U t: FD^>;I/T5 > 
1 l^lt (0.113 g, 1.63 mmol) 3KflfU>>> (0.145 mL, 1.79 mmol) mn^.. 60 X:\ZX 

3.5 mmmwisfro M^ti^^ nn^;i/A«l> 0.5 moi/L ISfn^7]< 

^^X^y-;V^e>g^$i±^>^i:^J;D{b^3 (0.213 g, iR*68%) £t#fco 
ESI-MS: m/z 385 CM + H] + 

•HNMR (CDCI3) 5 (ppm) : 1.31 (t, J = 7. 6 Hz, 2.25H), 1.35 (t, I = 7. 6 Hz, 0.75H), 2.58 
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(s, 2.25H), 2.61 (s, 0.75H), 2.63 (s, 2.25H), 2.65 (s, 0.75H), 2.76 (q, J = 7. 6 Hz, 
1.5H), 2.84 (q, J = 7. 6 Hz, 0.5H), 5.47 (s, 1.5H), 5.53 (s, 0.5H), 6.89 (s, 0.75H), 
6.92 (s, 0.25H), 7.01 (d, J = 8. 4 Hz, 1.5H), 7.18 (d, J = 8.4 Hz, 0.5H), 7.27-7.45 
On, 7H), 9.64 (brs, 0.25H), 9.87 (brs, 0.75H). 

mmm 4 : 3-(4-^>i^;i/^>> ? ;w-2-x^;w5, 7->w;w ^vw, 5-6] tru >>> 

%4) , 
3jgl 

2 (0.600 g, 1.61 mmol) £K>l/X> (15 mL) 13S#U 5^7oiX;!/:fcX^U;Kr 
>*F (0.696 mL, 3.23 mmol) RtfDBU (0.483 mL, 3.22 mmol) £iP;^ 60 °C\Z.X iWm. 

Sfcxg^l/ : ^vHf->=l : 1) \zxm£?%>Z-t\z£.*) [4-(2-X^;i/-5, 7-i?>WW 
[4, 5-i] liU 5?>-3-^;^f;l/) 7xn;W 7xZJV^?;l/7^ P (0.590 g, JR3&92X) 

ESI-MS: m/z 397 [M + H] + 

•H NMR (CDC1 3 ) 6 (ppm) : 1. 28 (t, J = 7. 7 Hz, 3H), 2.57 (s, 3H), 2.62 (s, 3H), 2.75 (q, 
J = 7.6 Hz, 2H), 5.43 (s, 2H), 5. 65 (s, 1H), 6.88 (s, 1H), 7.10 (d, J = 8. 1 Hz, 2H), 
7.20-7.36 On, 7H). 

urn 1 T#e>nfc[4-(2-x^;w5, 7-^ms^/[4 5-a tru s?>h^^w b 

x-JW7i^Wf;i/7^F (0.580 g, 1.46 mmol) £X^/— ;V (30 mL) ld§#U 7 
^Xn^ST;Vrf>tTSiftbfeo. 10% (50% wet, 0.311 g) SSn^ 

mmm.Tx 6 BtPf«£bfco TRtm&t^ b&misxzmu x^y-;wcr^b;fc. 

£fcJ:0>fb&tJ4 (0.510 g, iW 945*0 
ESI-MS: m/z 356 [M + H] + 

*H NMR (CDClj) 6 (ppm) : 1.29 (t, J = 7. 6 Hz, 3H), 2.57 (s, 3H), 2.62 (s, 3H), 2.77 (q, 
J = 7.6 Hz, 2H), 3.92 (s, 2H), 5.41 (s, 2H), 7.01-7.29 (m, 9H). 
mm 5 :4-(2-X^;i^5,7-^^;W^^/[4,5-Z»]HU^>-3-^;V^^;i/)^>Xt:F 
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HJSM 4 ©IS 1 T#^nfc[4-(2-X^;W5,7-^^;W^^V[4,5-Z?] tfU^>-3--f 
;W 7x^JH ^xrUW^i? h* (0.450 g, 1.13mmol) $X^7-;V (15 mL) 
fcjgflfU 77X3^^7;W>i:Tfilbfco U>F^~MS (0.240 g) 7KiH 

^^y-;i/=4o : 1) items (o.siog, troi^ s^fc. 

ESI-MS: m/z 371 [M + H] + 

'HNMR (CDC la) <5(ppm): 1.28 (t, J = 7.4 Hz, 3H), 2.56 (s, 3H), 2.61 (s, 3H), 2.77 (q, 
J = 7.6 Hz, 2H), 5.13 (s, 1H), 5.39 (s, 2H), 6.86 (s, 1H), 7.05 (d, J = 8. 1 Hz, 2H), 
7.15-7.32 (in, 7H). 

mm 6 : N-T-fe5P;W-(2-X5P;V-5, T-^^fJK^ya t!U^>-3— fJWf)W 
t: H U ;VT 5 > (ffc£*& 6) 
-fc£*5 (0.255 g, 0.688 mmol) &Mb^5 1 l/> (5 mL) fcjS#U OtCThUlf^ 
T^> (0.240 mL, 2.21 mmol) Rt^fefbT-fe^V (0.980 mL, 1.38 mmol) - SiO*./ 

x 5. 5 mmwtisfro mm^mz7\^MPL^\<DUM^^\^M^ ^Dn^MtTi 

JEE8WBb&. iS^7U*^7^n-?h^77^- (77Dn*;VA : ^^/-;v= 

60 : 1) ^TlfMU i^vr^X5P;]/X— ^^e)^^^^ ^i^J; 6 (0. 191 g, 
i|X^67%) £#fc„ 
ESI-MS: m/z 413 [M + H] + 

'HNMR (CDClg) <5 (ppm) : 1.29 (t, J = 7. 4 Hz, 3H), 1.96 (s, 3H), 2.56 (s, 3H), 2.61 (s, 
3H), 2.75 (q, J = 7. 4 Hz, 2H), 5.43 (s, 2H), 6.17 (d, J = 7. 9 Hz,' 1H), 6.30 (d, J = 
8.0 Hz, 1H), 6.87 (s, 1H), 7.03-7.31 (m, 9H). 

mmm i •. 3-(2-x^;w5,7-^^^;wa^v[4,5-a tfu^>-3-f ;i/^^;w^>v^x 

Tf?IR©3-^^-;i/^>Wx;y> (4.00g, 20. 4 mmol) &mm\ffiM (100 mL) 
N-yn^e^^<m-f (4.71 g, 26.5 mmol) WT^lfX-f VX^.nxh U;V (1.00 g, 
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6. 09 mmol) &tia%., 75 °C^T 6. 5 B#TO#b7c 0 KmU^i^M Ltd& #rffi«&£3B'J 
)V :^r^ry=\ : 20) fCTlfttb 3-^D^?JK>l/7x/> (4.31 g, JR* 77%) £ 

JM 1 T#e.n^c 3-yn^^;i/^> % /7acy> (2.00 g, 7.26 mmol) 

1 tmmjjmzTib-sm 1 a. 91 g, jr*7ijo 

ESI-MS: m/z 370 [M + H] + 

'H NMR (CDCI3) (5(ppm): 1.29 (t, J = 7. 2 Hz, 3H), 2.52 (s, 3H), 2.60 (s, 3H), 2.78 (q, 
J = 7.4 Hz, 2H), 5.48 (s, 2H), 6.86 (s, 1H), 7.27 (brd, J = 6.4 Hz, 1H), 7.35 (t, J 
= 7.4 Hz, 1H), 7.26 (t, J = 7. 9 Hz, 2H), 7.50-7.70 (m, 4H). 

mm 8 : 3-(2-x^;v-5,7-^^;w5^vc4,5-^k o u^>-3-^;^^;i/)^>xtH 

u-;i/ <&&m%) 

(1.50 g, 4.06 mmol) ,SfflV\ 2 £l^©^fc<k?)fb&*8 (1.05 g, 

^85%) £#fc„ 
. ESI-MS: m/z 372 [M + H] + 
'H NMR (CDClg) 6 (ppm) : 1. 24 (t, J = 7. 6 Hz, 3H), 2.56 (s, 3H), 2.62 (s, 3H), 2.72 (q, 
J = 7.3 Hz, 2H), 5.41 (s, 2H), 5.77 (d, J = 3. 3 Hz, 1H), 6.87 (s, 1H), 6.93 (brd, J 
= 6.9 Hz, 1H), 7,18-7.32 On, 8H). 

mm 9 : 3-(2-x^;p-5, i-y^vi s*V[4, 5-zo tr u ^>-3--r;v^^;w <*>yyx. 

tt&yjl (0.370 g, 1.00 mmol) £JBV\ »M3 £|^#©^K:J;9'ffc;£4&9 (0.271 g, 
JR*)S70X) 

ESI-MS: m/z 385 [M + H] + 

'H NMR (CDC 13)8 (ppm): 1.33 (t, J = 7. 6 Hz, 3H), 2.59 (s, 1.5H), 2.60 (s, 1.5H), 2.74 
(s, 3H), 3.02 (m, 2H), 5.51 (s, 1H), 5.58 (s, 1H), 7.02 (s, 0.5H), 7.03 (s, 0.5©, 
7.22-7.43 On, 9H). 

mm 10 .: 3-(2-X^;i^5, 7-5^WW^V[4, 5-51 t£U^>-3-^;l/;*3Vl/)^>Xfc: F 
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I@l 

fc&ms (0.900 g, 2.42 mmol) £fflV\ »4©lSl LMWkOjjmz&r) [3-(2-X 

5P;i/-5, ^^V[4, 5-z>] tf u ^>-3-r;i/^^;i/) yx.~)V^)VT^ 

F (0.830 g, W86%) £#fc 0 
ESI-MS: m/z 397 [M + Ifl + 

[ H NMR (CDClj) 6 (ppm) : 1.25 (t, J = 7. 6 Hz, 3H), 2.57 (s, 3H), 2.63 (s, 3H), 2.73 (q, 
J = 7.4 Hz, 2H), 5.43 (s, 2H), 5.64 (s, 1H), 6.88 (s', 1H), 6.99 (d, J = 7. 3 Hz, 1H), 
7.14-7.34 (m, 8H). 
JM 2 

nn 1 T#£>nfc[3-(2-X^;W5, 1-y^^K^^VW, 5-Z>] tf U ^>-3~f 7 
x-jW7x-M^V7yF (0. 650 g, 1.64 mmol) USSM 5 MlicWii;^ 

tKfc^lO (0.560 g, W93%) £#fc 0 
ESI-MS: m/z 371 [M + H] + 

'H NMR (CDClg) 6 (ppm) : 1.24 (t, J = 7.4 Hz, 3H), 2.56 (s, 3H), 2.61 (s, 3H), 2.72 (q, 
J = 7.5 Hz, 2H), 5.12 (s, 1H), 5.40 (s, 2H), 6.86 (s, 1H), 6.89 (d, J = 5. 7 Hz, 2H), 
7.13-7.29 (m, 8H). 

11 : ^Ti?3^3-(2-X^;l-5,7-^pWW^V[4,5-fl tfU^>-3— OW? 

10 (0. 300 g, 0. 810 mmol) «m 6 tmm^mz^ 11 (0. 212 

g, «63<|;) 

ESI-MS: m/z 413 Dl + H] + 

'H NMR (CDCI3) <5 (ppm) : 1.26 (t, J = 7. 6 Hz, 3H), 2.00 (s, 3H), 2.56 (s, 3H), 2.62 (s, 
3H), 2.73 (q, J = 7. 4 Hz, 2H), 5.38 (s, 2H), 6.09 (d, J = 7.8Hz, lH), 6.18 (d, J = 
7.9 Hz, 1H), 6.87 (s, 1H), 6.93 (d, J = 7. 4 Hz, 1H), 7.02 (s, 1H), 7.09-7.32 (m, 7H). 
mm 12 : 3-(2-X^;W5,7-v^^;W^^VT4,5-Z>]b°U>?>-3-'f;V^^;W^SW^ 
(fc#%12) 

rf«D Z-7*U^?-)V£tMWfc*?-)V (3.00 g, 13.1 mmol) £J1V\ mMM 1 tmWk(D 

JimzTik&mn (2.99 g, wm'm) £#fc 0 . 

l H NMR (CDClg) 6 (ppm) : 1.28 (t, J = 7. 5 Hz, 3H), 2.57 (s, 3H), 2.62 (s, 3H), 2.75 (q, 
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J = 7.5 Hz, 2H), 3.88 (s, 3H), 5.48 (s, 2H), 6.89 (s, 1H), 7. 23 (brd, J = 7.7Hz, 1H), 
7. 33 (t, J = 7.9 Hz, 1H), 7.90 (s, 1H), 7.93 (d, J = 7.5 Hz, 1H). 

13 : 3-(2-X^;W5,7-^^^;WS^V[4,5-^k 0 U^>-3-^;i/^^;i/)^>^;l/T 

it&mu (2.64g, 8.16mmol) &h;i/X> (40 mL) \Z&ffiV, T)V^>mmMT, 0 °C 
\ZX, 7mi\^MV^f9-)VT)V^^7A (l.Omol/L h;VX>M, 24.5mL) %MX. Ot 

\zrc i . 5 B#r H ij«#bfco mi (+) -jg» h u v a# u 4 jmmimm3RXxBj&&: 

A^D7h^77^f- (@1I^:AW>=5:1) irrfitSHU ^#»13 (2.32g, JR 

^90%) £f#fc„ 

ESI-MS: m/z 296 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.24 (t, J = 7. 5 Hz, 3H) , 2.56 (s, 3H), 2.60 (s, 3H), 2.71 (q, 
J = 7. 5 Hz, 2H), 2.93 (brs, 1H), 4.59 (d, J = 4.0 Hz, 2H), 5.41 (s, 2H), 6.87 (s, 1H), 
6.96 On, 1H), 7.10 (s, 1H), 7.21-7.23 (m, 2H). . 

mm 14 : 4-[3-(2-X3=W5, ?-^fM5^/[4, 5-Zfl \±V^>-2r^t)V^)V)^>V 

rfjl^co 4-^n^>^;VT;P3— ;V (4.00 g, 21.5 mmol) £r DMF (100 mL) K3§#fU 
Wit tert-y^)V-J^)V^^ > (4. 86 g, 32. 2 mmol) JKH S^V— ;V (2. 20 g, 32. 3 mmol) 

=1 : 80) tCT^Sb 4-^n : E^>> ? ;i/^^-/er/-^;i/> ? ^^;i/v'^> (5. 52 g, JRJ* 
85%) &#fc„ 

•HNMR (CDC 1 3) a (ppm) : 0.11 (s, 6H), 0.96 (s, 9H), 4.70 (s, 2H), 7.20 (d, J = 8. 3 Hz, 
2H), 7.45 (d, J = 8.3 Hz, 2H). 

it^n (2.08g, 7. 04 mmol) ^^nn*Jl/A (100 mL) ld§#U X^^>^> O-20 
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g, 0.106 moi) -tm*., iMttuffl^bfe ^F«^-fe^< h&mvxzmu 

>=3 : 1) fcT*S«U 3-(2-X^;^5,7-^^^;W5^V[4,5-Z > ]tfU^V-3-'f;i/^^) 
^>XT;V^b H (2. 04 g, 

'HNMR (CDC1 3 ) <5(ppm): 1.24 (t, J = 7. 5 Hz, 3H), 2.52 (s, 3H), 2.57 (s, 3H), 2.71 (q, 
J = 7.5 Hz, 2H), 5.46 (s, 2H), 6.84 (s, 1H), 7.31 (brdd, J = 1.3, 7. 7 Hz, 1H), 7.40 
(t, J = 7.5 Hz, 1H), 7.63 (brs, 1H), 7.71 (brdd, J = 1.3, 7.5 Hz, 1H), 9.88 (s, 1H). 
X@3 

JM 1 4-yu^^>^)Vttz/-tert-y^)]si?^)Vz/^> (1.23 g, 4.08 

mmol) £THF (30 mL) 7773^l^7;W>tiLfco $&m&®J&-lS °C\Zftt 

1.57 mol/L /7-7/^l/U^A-^1t>M (2.60 mL, 4.09 mmol) ^MX-T^CD 

5 ftwmwi<tz. 0 jm 2 T#£tvc 3-(2-x^;v-5, 7-^^;w s^/ft, 5-z>] tf u v 

>-Z-^ )V^^)V)^>7C7)Vf\i F (0.800 g, 2. 72 mmol) CDTHF (5 mL) «£15#f» 

VXfJWyAZu^btf^y-l- (Wm^Jl : ^1t>=3 : 2) teT*it§SU [4-(/er/- 
^y^fJl/i/UM^^^f JW 7iZJW [3-(2-X^;i/-5,7->?^;W 

[4,5-a t:U^>-3-r;^^;W^^x;w^^y-;i/ (0.923 g, ^66%) ^#fc» 

ESI-MS: m/z 516 [M + H] + 

'HNMR (CDCI3) 6 (ppm) : 0.10 (s, 6H), 0.94 (s, 9H), 1.19 (t, J = 7. 4 Hz, 3H), 2.53 (s, 

3H), 2.59 (s, 3H), 2.68 (q, J = 7. 6 Hz, 2H), 3.66 (brs, 1H), 4. 71 (s, 2H), 5.38 (s, 

2H), 5.71 (s, 1H), 6.86 (s, 1H), 6.87 (d, J = 7. 9 Hz, 1H), 7.13^7.29 (m, 7H). 
XH4 

JM 3 Tl#5nfe[4-(/er/-^;i/^^^;V^U;^^>-^^;W^a:X;W [3-(2-X7°;i/ 
-5, 7-^^fK5^/a 5-Mt:U ^-SHVloWW 7x^JW (0. 923 g, 

1.78 mmol) (20 mL) tclib, X^bV>#> (3.11 g, 35.8 mmol) & 

93 



WO 2005/082904 PCT/JP2005/003656 

{4-[3-(2-X5P;i/-5, 7-> ? ^^;W^^VC4 ) 5-Zfl tf U ^^-3 — T^^^V) ^>\Af/W ^> 
^^^M-ZerZ-^W^^V^^^ (0.898 g, W98%) £#feo 
ESI-MS: m/z 514 [M + H] + 

l H NMR (CDC1 3 ) <5(ppm): 0.14 (s, 6H), 0.98 (s, 9H), 1.33 (t, J = 7. 6 Hz, 3H), 2.57 (s, 
3H), 2.64 (s, 3H), 2.82 (q, J = 7. 6 Hz, 2H), 4.83 (s, 2H), 5.52 (s, 2H), 6.90 (s, 1H), 
7.29 (brd, J = 8. 9 Hz, 1H), 7.39 (brt, J = 7. 4 Hz, 1H), 7.41 (d, J = 7. 9 Hz, 2H), 7.66-7.74 
(m, 4H). 
X@5 

ids 4 -e#e>nfe{4-[3-(2-x^;p-5, 7-^^^;w s^/w, b-zg tfu ^>-3-f 

)V)^>V^M^>^JV^^}-tert-^)V^^JV^> (0.898.g, 1.75mmol) STHF 
(15 mL) fc^U 1. 0 mol/L TBAF-THF^ (5.24mL, 5.24mmol) ^in^M^T2B# 

^^r- «x?;i/ : A^>=2 : 1) &ct**mu ^v^Tx37y-;i/^e>^^$-&§^ 

t\Z& Wk&m 14 (0. 579 g, W 83%) . £t#fco 
ESI-MS: m/z 400 [M + H] + 

'H NMR (CDCI3) <5(ppm): 1.30 (t, J = 7. 6 Hz, 3H), 2.55 (s, 3H), 2.61 (s, 3H), 2.79 (q, 
J = 1. 6 Hz, 2H), 4.77 (s, 2H), 5.50 (s, 2H), 6. 89 (s, 1H), 7.28 (brd, J = 6. 9 Hz, 1H), 
7.35-7.42 (m, 3H), 7.65 (d, J = 7. 6 Hz, 2H), 7.67 (d, J = 8. 1 Hz, 2H). 

mmm 15 : 4-{4-[3-(2-x^;w5,7-^^^;^5^V[4,5-z>]tfu> ? >-3--r;i/x^;w^> 

14 (0.250 g, 0.625 mmol) ttWC^Vy (5 mL) Wl, 0 t^ThUXf 
;i/T^> (0.131 mL, 0.939 mmol) &^^>X;i/*XMnU F (0. 730 mL, 0.943 mmol) 

m&Mk^Vy (5 mL) \zmmU l-^;i/tM^> (0.208 mL, 1.87 mmol) mSh 

ux^;vT^> (o.870 mL, 0.623 mmol) ^m^Mmzxm^mwvrc. mm&m&zu 
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y_;V=20:l) }C«T§^iCJ;Wt^ll5 (0.0900 g, W 305*5) £?#fc 0 
ESI-MS: m/z 482 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.29 ft, J - 7. 6 Hz, 3H), 2.27 (s, 3H), 2.46-2.60 (m, 6H), 2.53 
(s, 3H), 2.59 (s, 3H), 2.79(q, J = 7.6 Hz, 2H), 3.22 (t, J = 5. 1 Hz, 2H), 3.54 (s, 
2H), 5.48 (s, 2H), 6.86 (s, 1H), 7.25 (brd, J = 7. 6 Hz, 1H), 7.32-7.38 (m, 3H), 7.64-7.67 
(m, 4H). 

mm i6 : i-{4-[3-(2-x^;w5,7-^^^;w^^V[4,5-d] t°u> ? >-3--r;^^;i/)^> 
s M M ^.y-JM tf^u ^>-4-^;i/#>^x^;i/xx5";i/ Offrn-#j 16) 

-fyx^n^^X^XXyMV (0.621 mL, 4.03 mmol) £rfflV\ MWM 15 <h|W!il<7Xfr 
^0:0^^16 (0.414 g, W95%) £#fco 
ESI-MS: m/z 539 [M + H] + 

'HNMR (CDClg) <5 (ppm): 1.25 (t, J = 7. 1 Hz, 3H), 1.31 (t, J = 7. 5 Hz, 3H), 1.71-2.15 
(m, 6H), 2.24-2.33 (m, 1H), 2.79-2.86 (m, 2H), 2.55 (s, 3H), 2.61 (s, 3H), 2.80 (q, 
. J = 7.5 Hz, 2H), 3.54 (s, 2H), 4.13 (q, J = 7. 1 Hz, 2H), 5.51 (s, 2H), 6.88 (s, 1H), 
7.25 (brd, J = 7.5 Hz, 1H), 7.35-7.40 (m, 3H), ,7.65-7.70 (m, 4H). 
mm 17:4- C4-{[3-(2-X^;W5,7-^^;^5^V[4,5-Z»]b°Uv>-3--f;^^;i/)^ 

<b^l5 (0.0800g, 0.166 mmol) §£»J 3 i:|W|#©^i^D^tl 17 (0.0549 

g, J«67%) £#fc D 
ESI-MS: m/z 497 [M + H] + 

'H NMR (CDCl 3 )8(ppm) : 1.27 (t, J = 7. 5 Hz, 1.5H), 1.30 (t, J = 7. 5 Hz, 1.5H), 2.29 (s, 
1.5H), 2.32 (s, 1.5B0, 2.54 (s, 1.5H), 2.56 (s, 1.5H), 2.60 (s, 3H), 2.17-2.63 (m, 
8H), 2.76 (q, J = 7.5 Hz, 1H), 2.82 (q, J = 7. 5 Hz, 1H), 3.51 (s, 1H), 3.57 (s, 1H), 
5.44 (s, 1H), 5.50 (s, 1H), 6.86 (s, 0.5H), 6.87 (s, 0.5H), 6.86 (brd, J = 7. 5 Hz, 
0.5H), 7.09 (brd, I = 7. 5 Hz, 0.5H), 7.17 (t, J = 7. 7 Hz, 0.5H), 7.21-7.37 (m, 6.5H). 
18:1- C4-{[3-(2-X^;l/-5,7-^^;W5^VT4,5-at°U> ? >-3-'l';^^;i/)^ 

-&tJl8) 

^^ 16 (0.270 g, 0.501 mmol) »M 3 <h|Rl^©^Cj:Clfk^ 18 (0.243 
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g, W88%) £#fco 

ESI-MS: m/z 554 [M + H] + 

'HNMR (CDClg) <5 (ppm) : 1.18-1.30 (m, 6H), 1.75-2.17 (m, 6H), 2.24-2.31 (m, 1H), 2.55 
(s, 1.5H), 2.57 (s, 1.5H), 2.60 (s, 1.5H), 2.61 (s, 1.5©, 2.76 (q, J = 7. 6 Hz, 2H), 
2.81-2.92 On, 2H), 3.47 (s, 1H), 3.52 (s, 1H), 4.13 (q, J = 7. 1 Hz, 1H), 4.15 (q, J 
= 7.1 Hz, 1H), 5.46 (s, 1H), 5.50 (s, 1H), 6.86 (s, 1H), 6.94 (brd, J = 7. 4 Hz, 0.5H), 
7.10 (brd, J - 7.4 Hz, 0.5H), 7.16 (t, J = 7. 8 Hz, 0.5H), 7.22-7.42 On, 6.5H), 10.1 
(s, 0.5H), 10.4 (s, 0.5H). 

mmm 19 : ^^G-lfH^MSmir^y^H^I/)^!/ 
Xgl 

TfJlR© 3-^n^E^>^;i/T;i/n— ;i/ (3. 24 g, 17. 4 mmol) «M 14 (DIM 1 t 

^©^(CcfcD(3-^n^>^;i/^^)-/er/-^;i/^^^;i/^^> (5.23 g, 

100%) £#fc 0 

L H NMR (CDC1 3 ) 6 (ppm) : 0.15 (s, 6H), 0.99 (s, 9H) , 4.74 (s, 2H), 7.21 (t, J = 7. 7 Hz, 
■ 1H), 7.27 (dt, J = 1.4, 7.7 Hz, 1H), 7.41 (dt, J = 1.4, 7. 7 Hz, 1H), 7.51 (s, 1H). 

m 2 

Xg 1 ^(bntc(^-^U^>z^)V^iy)-tert-^)V^^)W^> (2.71 g, 8.99 

mmol) &m w mmm u ©x© 3 tmmo-^mz^. o [3- ( tert-7^-jv^^)v^v )Vtt 

S'pWW 7x-JW [3-(2-X^;W5, 7-^^fJW5^[4, 5-Z>] fc?U z?>-1-<)V*^)V) 
?3L-)V\M?J—)V (1.95 g, J»74%) £#fco 
ESI-MS: m/z 516 [M + H] + 

'HNMR (CDC1 3 ) 5 (ppm): 0.07 (s, 6H), 0.92 (s,' 9H), 1.19 (t, J = 7. 4 Hz, 3H), 2.53 (s, 
3H), 2.59 (s, 3H), 2.67 (q, J = 7. 4 Hz, 2H), 4.68 (s, 2H), 5.38 (s, 2H), 5.71 (s, 1H), 
6.85 (s, 1H), 6.87 (d, J = 6.4 Hz, 1H), 7.13-7.28 (m, 7H). 
X@3 

xfi 2 T#snfc[3-(/er^:/5P;i/^;W^ 

-5, 7-^ ^)WC 5 £V [4, 5-ZO fcf U ^>-3--f ^;i/) 7 * $ J —)i (1 . 95 g, 3. 78 

mmol) £JiV\ HJiMl4(DX©4 tK»<C^fefc«fc t) 3-[3-(2-IfK7-'WM5^ 
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> (1.88 g, JR*97J0 £#fco 
ESI-MS: m/z 514 [M + H] + 

'HNMR (CDClg) 8 (ppm) : 0.10 (s, 6H), 0.93 (s, 9H), 1.32 (t, J = 7. 6 Hz, 3H), 2.56 (s, 
3H), 2.62 (s, 3H), 2.79 (q, J = 7. 6 Hz, 2H), 4.77 (s, 2H), 5.51 (s, 2H), 6.89 (s, 1H), 
7.27 (brd, J = 7.8 Hz, 1H), 7.37 (t, J = 7. 6 Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H), 7.57 
(brd, J = 8.3 Hz, 1H), 7.59 (brd, J = 7. 6 Hz, 1H), 7.65 (brd, J = 7.4 Hz, 1H), 7.70 
(d, J = 1.8 Hz, 1H), 7.72 (d, J = 1.5 Hz, 1H). 
1*14 

XS3Tf#^tlfe3-[3-(2-X^;i-5, 7-y^fM5^/[4, 5-ZO tf U i?>-3— Ol^WW 
^>^;W^>^;i/^^-/er/- , 7 ? 5 1 ;V^^;^>^> (1.88g, 3.65 mmol) ^ 
|£$I 14 (DIM 5 D-ft^rtf 19 (1. 18 g, JR* 81%) £f#fc 0 

ESI-MS: m/z 400 [M + H] + 

»HNMR (CDClg) 8 (ppm) : 1.32 (t, J = 7. 6 Hz, 3H), 2.52 (s, 3H), 2.59 (s, 3H), 2.78 (q, 
J = 7. 4 Hz, 2H), 4.68 (s, 2H), 5.50 (s, 2H), 6.86 (s, 1H), 7.35-7.44 (m, 4H), 7.54-7.61 
(m, 3H), 7.72 (dt, J = 1.7, 7. 3 Hz, 1H). 

mmm 20 : 4-{3-[3-(2-x^;w5,7-^^;i/^^^V[4,5-A]tfu^>-3--r;v^^;i/)^> 

M)V\^y-JM-\-^)V\±^-Jy tffr&%20) 

^#119 (0.200g, 0.5501 mmol) £[W<Z}^fc«fcO'fl^t&20 (0.189 

g, W 78%) zmrco 

ESI-MS: m/z 482 [M + H] + 

»HNMR (CDClg) <5 (ppm) : 1.27 (t, J = 7. 4 Hz, 3H), 2.21 (s, 3H), 2. 26-2.50 (m, 8H), 2.49 
(s, 3H), 2.57 (s, 3H), 2.76 (q, I = 7. 6 Hz, 2H), 3.48 (s, 2H), 5.45 (s, 2H), 6.82 (s, 
1H), 7.24 (brd, J = 8.7 Hz, 1H), 7.31 (t, J = 7. 6 Hz, 1H), 7.32 (t, J = 7. 6 Hz, 1H), 
7.48 (brd, J = 7.8 Hz, 1H), 7.51 (brd, J = 7. 6 Hz, 1H), 7.61 (brd, J = 7.4 Hz, 1H), 
7.65 (s, 2H). 

mm 21 : l-{3-[3-(2-X^;W5,7-^^;K5^V[4,5-Z>]tfU^>-3--f;^^;W^> 
"MM ^>VM tf n U (&£m 21) 
{fr£%19 (0.200 g, 0.501 mmol) ~BOPdWVy (0.125 mL, 1.50 mmol) » 
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Mis tmmoy^mz^ it-mo 2i (o.i84g, wmm) ^r#feo 

ESI-MS: m/z 453 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.29 (t, J - 7. 4 Hz, 3H), 1.72-1,77 (in, 4H), 2.48-2.59 (m, 2H), 
2.51 (s, 3H), 2.58 (s, 3H), 2.77 (q, J = 7. 4 Hz, 2H), 3.61 (s, 2H), 5.47 (s, 2H), 6.84 
(s, 1H), 7.25 (brd, J = 7.8 Hz, 1H), 7.34 (t, J = 7. 6 Hz, 2H), 7.53 (d, J = 7. 6 Hz, 
1H), 7.55 (d, -J = 7.6 Hz, 1H), 7.63 (d, J = 7. 6 Hz, 1H), 7.67 (s, 1H). 
mm 22 : l-{3-[3-(2-X^;i^5,7-v^^;W^^V[4,5-Z»]b°U> ? >-3--r;^^;i/)^> 

s M M ^> z?m tf ^ u -j>-i-ts)W^ >^x^;vxx-t-;p 22) 

ffro-%19 (0.300g, 0.751 mmol) £J1V\ MMM 16 tmm^mz^KUt^ 22 (0.311 

g, mm n%) ^r#fc 0 . 

ESI-MS: m/z 539 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.17 (t, J = 7. 1 Hz, 3H), 1.26 (t, J = 7. 6 Hz, 3H), 1.62-1.85 
(m, 4H), 1.99 (dt, J = 2.3, 11.2 Hz, 2H), 2.17-2.28 On, 1H), 2.48 (s, 3H), 2.56 (s, 
3H), 2.75 (q, J = 7. 6 Hz, 2H), 2.71-2.80 On, 2H), 3.44 (s, 2H), 4.06 (q, J = 7. 1 Hz, 
2H), 5.45 (s, 2H), 6.82 (s, 1H), 7.25 (brd, J = 8, 2 Hz, 1H), 7.30 (t, J = 7. 6 Hz, IH), 
7.32 (t, J = 7.6 Hz, IH), 7.48-7.53 (m, 2H), 7.56-7. 65 (m, 3H). 

mmm 23 : 4- C3-{[3-(2-x^;v-5, 7-^pww 5-zo tf u -j>-z-^( )v^m y 
xx;w b f w s y ^svw **>*?M -l-^wvtWv^ (fbS* 23) 

• ft^J 20 (0. 180 g, 0. 373 mmol) £fflV\ »M 3 fcl^O^fcJ; Ofl2&4& 23 (0. 185 
g, M<86%) £#fc 0 
ESI-MS: m/z 497 CM + H] + 

'H NMR (CDC1 3 ) 5 (ppm) : 1.19 (t, J = 7.4 Hz, 1.5H), 1.21 (t, J = 7.4 Hz, 1.5H), 2.20 
(s, 1.5H), 2.21 (s, 1.5H), 2.33-2.57 (m, 8H), 2.45, (s, 1.5H), 2.48 (s, 1.5H), 2.55 
(s, 3H), 2.67 (q, J = 7.4 Hz, IH), 2.73 (q. J = 7.4 Hz, IH), 3.46 (s, 2H), 5.35 (s, 
IH), 5.40 (s, IH), 6.78 (s, 0.5H), 6.79 (s, 0.5H), 6.90-7.29 (m, 7.5H), 7.57 (s, Q.5H). 
24: l- C3-{[3-(2-X^;W5,7-^^;W$^V[4,5-a b°Ui>>-3--r;i/^^;i/)^ 

xnJW t F d^H $ / ^^JW ^>^iW b°nU^> (fb£*&24) 

(0.115g, 0.254 mmol) »M3 tmU(D^m\Z&m\&mu : $Mtz.o 

#snfc^^24^x^y— ;i/-^x^;i/x-T-;i/^s>H^$i^fe (0.103 g, «87%) 0 
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ESI-MS: m/z 468 [M + H] + 

l H NMR (CDClg) <5 (ppm) : 1.18 (t, J = 7.4 Hz, 1.5H), 1.19 (t, J = 7.4 Hz, 1.5H), 1.92 
(brs, 4H), 2.44 (s, 1.5H), 2.47 <s, 1.5H), 2.51 (s, 3H), 2.68 (q, J = 7.4 Hz, 1H), 
2.72 (q, J = 7.4 Hz, 1H), 2.97 (brs, 4H), 3.93 (s, 1H), 3.97 (s, 1H), 5.36 (s, 1H), 
5.42 (s, 1H), 6.79 (s, 1H), 6.90 (brd, J = 6. 9 Hz, 0.5H), 7.02-7.36 On, 6H), 7.48 (s, 
0.5H), 7.60 (brs, 1H). 
: 231-236 °C 

mmm 25 : 4-(2-x^p;i/-5, 7-^ww^V[4, b-zd tfu z?>-z-i iv^M&nmm* 

(fcl=r^25) 

rUiK© 4-^a^E^^;l^B#^^;V (1.00 g, 4.36 mmol) ^&£M 1 tM^CD 

^£^£^1^25 (0.720 g, iR*51%) £#fc 0 
ESI-MS: m/z 324 [M + H] + 

L H NMR (CDC1 3 ) 5 (ppm) : 1.29 (t, J = 7. 6 Hz, 3H), 2.58 (s, 3H), 2.64 (s, 3H), 2.74 (q, 

J = 7.6 Hz, 2H), 3.89 (s, 3H), 5. 50 (s, 2H), 6.91 (s, 1H), 7.14 (d, J = 7. 9 Hz, 2H), 

7.95 (d, J = 8.2 Hz, 2H). 

26 :4-(2-X^;i-5,7-^^;W5^l/[4,5-^]lfU^>-3-^;^^;W-^xri 

;i/^>XT5 H (it-a^O 26) 

fc£4&P5 (0.200 g, 0.646 mmol) ^it^^V'> (6. 5 mL) XX U> (0.117 

mL, 1.28 mmol) , EDC (0. 248 g, 1.29 mmol) Rtf 1- 1 H h U 7V— 

(0.0873 g, 0.646 mmol) SJn*., ^M^TH«#bfCo R(6®&**^aD*;WA*T!» 

$-frfcf& «EMbfe 0 »X^y"JW^SI'fKt§ ^ ttli 26 (0. 161 g, 

W 65%) £#fc 0 
ESI-MS: m/z 385 [M + H] + 

•HNMR (CDC1 3 ) 6 (ppm): 1.26 (t, J = 7. 4 Hz, 3H), 2.58 (s, 3H), 2.62 (s, 3H), 2.72 (q, 
J = 7.6 Hz, 2H), 5.48 (s, 2H), 6.91 (s, 1H), 7.11 (t, J = 7.4 Hz, 1H), 7.12 (d, J = 
8.3 Hz, 2H), 7.32 (t, J = 7. 6 Hz, 2H), 7.60 (d, J = 7.8 Hz, 2H), 7.78 (d, J = 8. 1 Hz, 
2H), 8.24 (brs, 1H). 

mmm 27 : 3-(2-x^;W5,7-^^;W5^/[4,5-a]KUs?>-w;^^;W-^7x^ 
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;W^>XT^F (fl^4&27) 
fls£*»P4 (0.300g, 0.970mmol) ggg&ffl 26 t &MtDttte&Q{ti&Qa27 (0.265 

g, umn%) ^ttfeo 

ESI-MS: m/z 385 [M + H] + 

'H NMR (CDC1 3 ) 5 (ppm) : 1,32 (t, J = 7. 3 Hz, 3H), 2.59 (s, 3H), 2.63 (s, 3H), 2.79 (q, 
J = 7.3 Hz, 2H), 5.51 (s, 2H), 6.91 (s, 1H), 7.15 (t, J = 7. 3 Hz, 1H), 7.24 (d> J = 
9.5 Hz, 1H), 7.37 (t, J = 8.0 Hz, 2H), 7.39 (t, J = 7. 7 Hz, 1H), 7.60 (d, J = 7. 7 Hz, 
2H),'7.75 (d, J = 7.7 Hz, 1H), 7.80 (s, 1H), 7.83 (s, 1H). 

mm 28 : 4-(2-X5P;i^5, 7-^fK5^/[4, 5-/3 tfU -Jy-Z-^ )V^)V)-N-(A-\l H 

4-T^y^>>?;i/T;V3— ;v (1.60 g, 12.9 ramol) £JEV\ ^6SM 26 fc[W©!#^fc«k 
D^-8-%28 (1.78 g, JR^ 66%) £f#fc 0 
ESI-MS: m/z 415 [M + H] + 

'H NMR (CDCI3) 6 (ppm): 1.28 (t, J = 7. 7 Hz, 3H), 2.58 (s, 3H), 2.64 (s, 3H), 2.73 (q, 
J = 7.5 Hz, 2H), 4.66 (s, 2H), 5.50 (s, 2H), 6.91 (s, 1H),- 7.15 (d, J = 8.4 Hz, 2H), 
7.29 (d, J = 8.4 Hz, 2H), 7.56 (d, J = 8. 6 Hz, 2H), 7.78 (d, J = 8.3 Hz, 2H), 8.05 
(s, 1H). 

29 : 4-(2-X^;W5,7-^^;W^^[4,5-/>]lfU^>-3--r;i/^^;V)-^[4-(4- 

^)v\f.^-jy-\-" 7x.—)V\ ^>XT5 k atm^j 29) 

^%28 (0.300 g, 0.724mmol) £JBV\ «M15 tmBO^mz^ Dtt^f3 29 (0.154 
g, J&*fM3%) &mfc.o ■ 
ESI-MS: m/z 497 [M + H] + 

'H NMR (CDCI3) 6 (ppm) : 1.25 (t, J = 7.4 Hz, 3H), 2.25 (s, 3H), 2. 43 (brs, 8H), 2.55 
(s, 3H), 2.60 (s, 3H), 2.71 (q, J = 7. 4 Hz, 2H), 3.44 (s, 2H), 5.46 (s, 2H), 6.88 (s, 
1H), 7.12 (d, J = 8.3 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 
7.75 (d, J = 8.3 Hz, 2H), 8.10 (s, 1H). 

mmm 30 : fiM^u-y^^Ms^/^s-j] t!u^>-3-^;v^^;v)-^[4-(tf 
a u > ? >-i--r;v^^;w 7i-;w^>X7^ f 30) 

{^#128 (0.350 g, 0.844 mmol) WtfO'J^> (0.290 mL, 3.38mmol) £J£V\ » 
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mis tmmaxtiffiz&wk&mzo (0.205 & «52%) 

ESI-MS: m/z 468 [M + H] + 

l H NMR (CDCI3) 6 (ppm) : 1.29 (t, J = 7. 4 Hz, 3H), 1.79-1.85 (m, 4H), 2.54-2.57 On, 4H), 
2.59 (s, 3H), 2.64 (s, 3©,' 2.75 (q, J = 7. 5 Hz, 2H), 3.63 (s, 2H), 5.51 (s, 2H), 6.92 
(s, 1H), 7.17 (d, J = 8.3 Hz, 2H), 7.32 (d, J = 8. 4 Hz, 2H), 7.57 (d, J = 8. 3 Hz, 2H), 
7.81 (d, J = 8.1 Hz, 2H), 8.15 (s, 1H). 

mmm 31 :4-(2-x^;i/-5,7-^.^;^^m^ 

; WJ >-4— OV*9-)V) 7x-JH H 31) 

4k&®}2S (0.350 g, 0.844 mmol) MPE)^)> (0.300 mL, 3.38mmol) &m*<\ MB 

M15 tmmojjfe\z£Mk'&mzi (0.252 g , jk^62%) 

ESI-MS: m/z 484 CM + H] + 

l H NMR .(CDC 1 3) 6 (ppm) : 1.28 (t, J = 7. 6 Hz, 3H), 2.41-2. 44 (m 4H), 2.58 (s, 3H), 2.63 
(s, 3H), 2.74 (q, J = 7. 6 Hz, 2H), 3.46 (s, 2H), 3.67-3.71 (m, 4H), 5.49 (s, 2H), 6.91 
(s, 1H), 7.17 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 8. 6 Hz, 2H), 7.56 (d, J = 8. 3 Hz, 2H), 
7.78 (d, J = 7.9 Hz, 2H), 8.07 (s, 1H). 

32 : l-[4-(2-X^;W5,7-^^^;K^^V[4,5-Z»]b°U^>-3-^;i/^^;i/)^>y 

<iM b°^u^>-4-#;i^>mx^;vxxer;v (^%32) 

-i V-^3f>iXfJHXTiV (2.00 mL, 12.9 mmol) &m^\ ^S&M 26 tMWD^ 
mz&Wk&mM (2.88 g, W99SK) ^ftfco 
ESI-MS: m/z 449 [M + H] + 

'H NMR (CDClj) 6 (ppm): 1.25 (t, J = 7. 1 Hz, 3H), 1.31 (t, J = 7. 6 Hz, 3H), 1.71 (brs, 

6H), 2.55 (m, 1H), 2.58 (s, 3H), 2.64 (s, 3H), 2.76 (q, J = 7. 6 Hz, 2H), 3.01 (brt, 

J = 12.1 Hz, 2H), 4.15 (q, J = 7. 2 Hz, 2H), 5.47 (s, 2H), 6.91 (s, 1H), 7.13 (d, J 
= 8.2 Hz, 2H), 7.31 (d, I = 8.3 Hz, 2H). 

mmm 33 : i-[4-(2-x^;ws,7-^^;w^^\/[4,5-aifu^>-3-'f;v^^;v)^>y 

-iM tf^U (4-^^;i/tf^^^» K 

fl2&*P6 (0.200 g, 0.476 mmol) £i&fc^l/> (5 mL) IzBMV, l-pWUtf^v* 
> (0. 110 mL, 0.970 mmol) , EDC (0. 185 g, 0.970 mmol) M?l-h Fa^>^>V>UT 
y-;i/7Kfn#I (0.0780 g, 0.580 mmol) £iP^ ^KlTij&£S^L&. SJSB^«^D 
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^Dfb&M (0.199 g, i»83%) £#7h, 
ESI-MS: m/z 503 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.28 (t, J = 7.4 Hz, 3H), 1.74-1.77 (m, 4H), 2.00 (brs, 4H), 

2.28 (s, 3H), 2.36 (brs, 4H), 2.55 (s, 3H), 2.60 (s, 3H), 2.70 (m, 1H), 2.74 (q, J 

= 7.6 Hz, 2H), 2.90 (brs, 2H), 3.49 (m 2H), 5.44 (s, 2H), 6.87 (s, 1H), 7.11 (d, J 
= 8.1 Hz, 2H), 7.28 (d, J = 8. 1 Hz, 2H). 

mmm 34 : 4-(2-x^;i^5,7-^^;w^^/[4,5-a]^u^>-3-^;^^;v)^>^t 

(ffr^34) 

fb-g-tl 25 (2.00g, 6. 18 mmol) mm 13 tmWi<D±mz&l04k£m2A (1. 52 g, 

86%) £#fc<, 

ESI-MS: m/z 296 [M + H] + 

l E NMR (CDClg) 6 (ppm) : 1.27 (t, J = 7.4 Hz, 3H), 2.41 (brs, 1H), 2.58 (s, 3H), 2.62 
(s, 3H), 2.73 (q, J = 7. 4 Hz, 2H), 4.64 (s, 2H), .5.43 (s, 2H), 6.89 (s, 1H), 7.06 (d, 
J = 8.3 Hz, 2H), 7.25 (d, J = 8. 2 Hz, 2H). 

35 :N-[4-(2-X^-5,7-^5 1 ;W^^V[4,5-Z > ] t°U^>-3-^;M^;W^>^ 

;WT-U> (^#J35) 

34 (0.300 g, 1.01 mmol) JtWc^Vy (10 mL) 0 °C^TbUX^ 

)V7^y (0.284 mL, 2.03 mmol) ^^>X;^MOUF (0.118mL, 1.52 mmol) 

mEEWMVrco ^xm^^Mh^U> (lOmD IzmmV, hV^)VT^> (0.283mL, 
2.03 mmol) m$T^)> (0. 277 mL, 3.04 mmol) £in^L MUlZX^MWhtCo ^DO 

^)iA\zxmivrd^ Tmcsma^mArmBvrc, rnms&ffi&tfm^tf^vMzx 

+r>=l:3) IZXWmU ft t>tlfr g mY&m^M V y°U tfjl/X— D ^^-fb^i±^> 
^<hfc^D^t; 35 (0.149 g, W40%) 
ESI-MS: m/z 371 [M + H] + 
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l H NMR (CDClj) 6 (ppm) : 1.29 (t, J = 7. 4 Hz, 3H), 2.58 (s, 3H), 2.63 (s, 3H), 2.77 (q, 
J = 7.4Hz, 2H), 4.01 (brs, 1H), 4.28 (s, 2H), 5.43 (s, 2H), 6.59 (dd, J = 1.0, 7.6 
Hz, 2H), 6.70 (dt, J = 1.0, 7. 3 Hz, 1H), 6. 89 >(s, 1H), 7.08 (d, J = 8. 3 Hz, 2H), 7.15 
(dt, J = 1.3, 7.3 Hz, 2H), 7.27 (d, J = 8. 8 Hz, 1H). 

36 :K-[3A2-X.^)M,1-¥*^)V^ ^Jte,S-b]\f. U^>-3--f;ioWl/)^>^ 
MT-V> (^%36) 

ih^lZ (0.180g, 0.609mmol) »$I35 <hlWI#©^^D^tJ36 (0.0400 

g, W18%) £#fc<, 
ESI-MS: m/z 371 [M + H] + 

l E NMR (CDCI3) 5 (ppm) : 1.29 (t, J = 7. 6 Hz, 3H), 2.60 (s, 3H), 2.65 (s, 3H), 2.75 (q, 
J = 7.6 Hz, 2H), 4.23 (s, 2ti) ', 5.45 (s, 2H), 6.60 (d, J = 7. 6 Hz, 2H), 6.72 (t, J = 
7.4 Hz, 1H), 6.90 (s, 1H), 6.99-7.01 (m, 1H), 7.13-7.28 (m, 5H). 

$mm 37 : K&m 60 o>an& 

it^Vl (0.0084g, 0.030mmol) ^nD$M (0.30mL) ld§#PU R 39 C0C1 (^4», 

r 39 uwmtmmv&z>) wuu^vkmw. a.omoi/L, o.osomD wjh-;nfu 

-jy (2% 5£S£u 0.029 g, T)V\zVy^±m ^T3H#F^#bfeo 

m&nm9u^y?77j~-emmvTd&, mm^mz^uu^vh, (0.30 mo Rt^> 

U X (2-T 5 7X^)7^ X^k> (1% >?fc:r.;^>-if>*a-&#:, m 3. 40 mmol/g> 

0.044 g, ;nn^3r*rk&m mwz.. mMxmmmvfro Kmm^m^wjy^ 

SiJU zmvmm&m^feo M^nvh^77^- «x^ : ^nn*M=l : 
4) -BSSU ^%37~^#J60S#feo 
^%<2#tjt£##rfi (APCI-MS) tefg2gS (1) ~ (3) IzmVfro 
53 <M,& : 21 5-21 8 °C 

mmm 38 : \\^m 75 

{fr£^P7 (0.0084 g, 0.030 mmol) ^UD^A (0.30 mL) ld§fl?U R 41 NC0 (5C4U 
R 41 «tfffB^|WI«Tcfe^>) CD^DU^;VA?§^ (l.Omol/L, 0.060 mL) 

(0.60 mL) Rtfh U X (2-75 7 X?JW >#'JXf (1% *J\£.-)\^>V>im£i 
^tJ 3.40 mmol/g, 0.044 g, S/VWtt&ftSf) ^MX, IfiTM^L^o SJfc 
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jg^»^©^>*5BUU zm<Dm$&M£l>1to »^nn*M (0.90mL) , ^ 

>^mp i jh^ , jt-a''»f (o.o94g) RtK ; e;v*uy^^#ux5 : -u> (2% 
-vtmu 6Mfr&#i 75 

fb^tKD^iti^ffi (APCI-MS) «S3^ (1) ~ (2) fcfBbfc, 
39 : ffr£#J 76~{b^t> 80 

fb-o-#JP7 (0.084 g, 0.030 mmol) ^^Dn*M (0.40jiL) J^fU >UX^75 
> (0.014 mL, 0. 100 mmol) $££R 42 0C0C1 GStf* R 4 H£MiB£|i»r&£) ©^nD« 
JS?g (1.0 mol/L, 0.070 mL) ^T««#bfeo ^©Hlg^JB^nT 

^^^-"ratlbfef^ RmU^mz^ua^)V^ (0.70mL) Rtfh'JX(2-75/Xf JW 
T5>#UX^l/> (1% ^t*~;i/^>i£>5&S^k m 3.40 mmol/g, 0.088 g, //VU 

mikVfro «^DD^^A (0.90mL) , ^MDiJFl'J7-m>F (0.045 

g) w : E;v^uy^^;v^ux^i/> (2% ^t£x;w^>if>5W&#^ m 3.20 mmoi/g, 
0.042 g, yjvttm) sun*., sws^tfco mm^m^<DWjy^mv, % 

20) {h^76~^#J80^#feo 

^^©«?t<h^jf{it (APCI-MS) WJM^dfBbfco 
«M 40 : f(MfJ^5,7-^^iH5^/[i5-b] tfU ^>-3--f ;i/^^;V) ^xXiM 

^;wt5>^tert-y^;i/xx^;i/ tffr&%8i) 

^t/P7 (0.206 g, 0.735 mmol) £ THF (7.0 mL) IdgflpU i>-ter\-^)V^tl)V^ 
y^—h (0.192g, 0.882 mmol) ^P^TJn^M^T> «}f#bfco 
"j»b, ^^»X^;i/-^1f>^&^^U ft&ym (0.281 g, 0.735 mmol, 100%) 

APCI-MS ^ffi^m 4 S^fHbfeo 

l H NMR (CDClj) 6 (ppm) : 1.29 (t, J - 7. 6 Hz, 3H), 1.50 (s, 9H), 2.59 (s, 3H), 2.62 (s, 
3H), 2.77 (q, J = 7. 6 Hz, 2H), 5.39 (s, 2H), 6.43 (brs, 1H), 6.88 (s, 1H), 7.05 (brd, 
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J = 8.7 Hz, 2H), 7.26 (brd, J = 8. 7 Hz, 2H). 
m& : 151 °C 

mmm 41 : it&m 82-^% 96 

4fr&®f81 (0.011 g, 0.030 mmol) <& THF (0.40 mL) fcU^A tert-^MrS' 

F (1 mol/L, 0.10 mL) Rtf R 17 S0 2 C1 GS^, R 17 mWE£l^i»T&£) (0.060 mmol) &&P 

7Km&^#*^v2±vim2tt&, MffiMb^o ?«£M;^w> (0.40 mL) \zm 

MU bV7)V*vWm (0.10 mL) aiTSfif 3 B#TO#bfeo 8*&H£&U MU 
-^ATSiSiim mzmmVfzo «^DD*J^ (0.80 mL) , 'WAJVl^nU 

F^u^-;t^>F (0.045 g) s:^;v^uy^5 1 ;i/#ux^i/> (2% ^t*zi;^>if> 

ifcfi^#; ^3.20mmol/g, 0.042 g, x;i/7J*fc®D £#P?L MfS^ 

;vscx, /tuy>*m 2 moi/t T>^!r-^^/-;w»wrc»ffl)' tsumu ft^&82 

-ft^t 96 

ft^WWKSt^ffi (APCI-MS) teJg 5 « (1) ~ (2) ^IBbfeo 
«M 42 : {4-(^X^;W5,7-^^;W^^V[4,5-b]HU^>-3-^;V^^;i/)^,xriM 

^oi-;vt^> (fb^97) 

ftS-a-^lP7 (O.lOOg, 0.357 mmol) £r b;l/X> (7. 1 mL) t^WU 1,1' -EX^X^X 
;^X^^y)^a:niz> (0.059 g, 0.107 mmol) , hUX(^>^U5*>'Tir h>)>V1 
^>^A(0) (0.016g, 0.0179mmol) , ± h U H (0.0411 g, 0.428mmol) 
Rtf3^>t*> (0.0600 mL, 0.536 mmol) T;i/rf>HH^T> 100 °CT 2.5 

Ptf H »Lfco RIS^I^MU »>'J»*7A^n-?h^77^ (# 

: s\^>=i : i) -^f^bfeo n^nrc.m^wm^jv-^\^>^n^ 

U fl^t/97 (0.0385 g, 0.108 mmol, J»30%) £f#fc 0 
APCI-MS: m/z 357 CM + H] + 

l E NMR (CDC1 3 ) 5 (ppm) : 1.31 (t, J = 7. 6 Hz, 3H), 2.60 (s, 3H), 2.62 (s, 3H), 2.81 (q, 
J = 7. 6 Hz, 2H), 5.38 (s, 2H), 5.70 (brs, 1H), 6.88-7.05 (m, 8H), 7.20-7.27 (m, 2H). 
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ltt&: 151-152 *C 

m&M 43 : {3-(2-X^;W5,7^^^;W^^[4,5-b]HU^>-3-<;i/^^;i/)^x^;W 
73L=L)IT^> iit^m 98) 

fb^%P8 £JEV\ »M42 tNiw^tj; 0 fbl^tJ 98 («13%) o 

APCI-MS: m/z 357 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.32 (t, J = 7. 6 Hz, 3H), 2.57 (s, 3H), 2.62 (s, 3H), 2.81 (q, 
J = 7.6 Hz, 2H), 5.39 (s, 2H), 5.70 (brs, 1H), 6.65 (brd, J = 7. 4 Hz, 1H), 6.75 (brs, 
1H), 6.87-7.00 (m, 5H), 7.12-7.25 (m, 3H). 

mm 44:4-{4-(2-x^;v-5,7-^^;w5^v;[4,5-b]t°u^>-3-^;M^;v)^^ . 
;i/T^y}^m«x^;vxx^;i/ dtsm 99) 

P7 (1.00 g, 3.57 mmol) & h;VX> (36 mL) IdSffU 1,1' -t'X(y7i^l/ 
^7^f7)7xDt> (0.396 g, 0.714 mmol) , 1,1' -t*X(^7x-MX7^;)7x 
Dt>77Dn/\°7^7A(II) (0.292 g, 0.357 mmol) M^-HJ^A tert-^>^>F 
(0.515g, 5. 36 mmol) ZDUtL, SSMl^«JI^U ^^p-^P^lftX^l/ (0.699 
mL, 4. 28 mmol) £ttl7L T;i/n>|?HmT 80 °GT 1. 5 BtP^jf^bfCo SJ&S^f&fcl&M 

fee »'>U*y;^7A7n-?h7 , 77^ - (@^X^;V : ^\^>=75 : 35-35 : 75) 

%99 (1.01 g, 2.36 mmol, W66%) £#fco 
AP.CI-MS: m/z 429 [M + H] + 

>H NMR (CDC1 3 ) 5 (ppm): 1.32 (t, J = 7. 6 Hz, 3H), 1.37 (t, J = 7.0 Hz, 3H), 2.60 (s, 
3H), 2.62 (s, 3H), 2.81 (q, J = 7. 6 Hz, 2H), 4.33 (q, J = 7.0 Hz, 2H), 5,42 (s, 2H), 
6.04 (brs, 1H), 6.88-6.97 (m, 3H), 7.03-7.13 (m, 4H), 7. 88-7. 93 ' (m, 2H). 

mmm 45 : ^(M^u-^fKs^/as-b] tfu^>-3--r;i/^^;w^xx 
;w {4-(4-^^;i't!^^^>-i-r;v*;i/#x;i/) 7x-jW75 > (fb-artj 100) 

{fr&«9 (0.259 g, 0.647 mmol) &THF-DMF (3 : 1) (8.0 mL) N-^Wl/t: 
(0.108 mL, 0.970 mmol) , EDC (0.248 g, 1.29 mmol) Rtf 
h U 7 V— ;V7Kfntl (0.099 g, 0.647 mmol) ^MPl, SMT 1.5 WfflW^Vtco 
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-(V7°U¥)IX.— ^IfrZm&MiV, fl^#H00 (0. 262 g, 0.543 mmol, 84%) £#fc„ 
APCI-MS: m/z 483 [M + H] + 

'H NMR (CDC1 3 ) 8 (ppm) : 1.32 (t, J = 7.6 Hz, 3H), 2.31 (s, 3H), 2.41 (brs, 4H), 2.60 
(s, 3H), 2.63 (s, 3H), 2.81 (q, J =7.6 Hz, 2H), 3.64 (brs, 4H), 5.40 (s, 2H), 5.96 
(s, 1H), 6.89 (s, 1H), 6.95-7.08 (m, 6H), 7.29-7.34 (m, 2H). 

mmm 46 : {4-(2-x^;>-5,7-v^^;w^^V[4,5-b]^u^>-3--r;i/^^;v)^xzi 
m {4-(b Fn^^ww 7x-jw75 > m-mo 101) 

99 (0.453 mg, 1.06 mmol) £THF (10 mL) tC«i?U 7K*^>M V:/^1/T;l/S 
-^A-WI/X^lt (i mmol/L, 4.2 mL, 4.2 mmol) ^MXXMWV 10 ^TO^L/io 
a^^ic n v ?/x.)im7kmWih 2 n n*;VA mnX, m^V 4 If PM#Lfcm^ d n 

mmmvtco mm^X.^J-JVf)^nm^V, ^1^3 101 (0.384 g, 0.994 mmol, w. 
APCI-MS: m/z 387 [M + H] + 

'H NMR (CDC1 3 ) 8 (ppm) : 1.32 (t, J = 7. 6 Hz, 3H), 2.60 (s, 3H), 2.62 (s, 3H), 2.81 (q, 
J = 7.6 Hz, 2H), 4.60 (d, J = 5. 8 Hz, 2H), 5.39 (s, 2H), 5.72 (s, 1H), 6.88 (s, 1H), 
6.93-7.08 (m, 6H), 7.22-7.26 (m, 2H). 

mnm 47 : {4-(2-x^;v-5,7-^^^;w^^/[4,5-b]eu^>-3--r;i/^^;wr7oix 

M {4-(4-^^;Ptf^7> ? >'-l— OV^)V) yx.~M T5. > 2 (fb^» 102) 

7jc^bU^AT;V5X^A (0.044 g, 1. 16 mmol) ^ THF (5.0 mL) tdBSBU 0 °CT 
^ffcX^X^A (0.0773 g, 0.580 mmol) ©THF (7.0mL) mWkliWX, -^©££10^ 
MWlsfz.* fb^^lOO (0. 140 g, 0.290 mmol) ©THF (6.0 mL) 7§fj££®>^ < D <h 

nx, o °ct 15 frmmwvfro &$m^\~ 2 moi/L ymih-rb^^^Kmrn^-hn^ ^ 

mZnrcBM&TW y?jm (74 mg, O.SSmmol) CD THF (2 mL) mW&lN%JZ.o 

imvr£tm%?>m^TI® Wltmx^;raiS«#bTft^l02 (0.173g, 0.247mmol, 
W85%) £#fco 
APCI-MS: m/z 469 [M + H] + 
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•H NMR (DMSO-dg) d (ppm) : 1.23 (t, J = 7.4 Hz, 3H), 2.35 (s, 3H), 2.51 (10H, DMSO © 

2.61 (brs, 4H), 2.79 (q, J = 7. 4 Hz, 2H), 3.41 (s, 2H), 5.34 
(s, 2H), 6.59 (s, 4H), 6. 93-7. 14 (m, 9H), 8.15 (s, 1H). 

48: {4-(2-X^-5,7-^^^;i/^^^V[4,5-b]b°U>?>-3--r;i/^^;V)^a:ri 

M (i-^^;nf ^ u >?>-4— r )V> y 5 > ({fr£r#i 103) 

tf^#lP7 (0.200g, 0.713mmol) ^nDI^> (3.0mL) CKt, (0.50mL) , 
l-^WW- t°^U F > (0. 1 75 mL, 1. 43 mmol) JkXf h U Tir h^>7j<StW^I^ h U ^ 
A (0.303 g, 1.43 mmol) ^ifc ^MT 1. 5 B#TO^b7c 0 KfSi^tlt 2 mol/L tKML; 
^h»J^A7K^^m> ^t:^^l/>T3IKttfflbfco WaS^I^P^^KT»U M 
7mm^?*^&~&m^rd£. WLfc. ^£x^/-;p-i^v:/nfc:;i/x 

— ^^SSfSIIU f^#ll03 (0.192 g, 0.509 mmol, i«71%) £#fc„ 
APCI-MS: m/z 378 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.30 (t, J = 7. 5 Hz, 3H), 1.37-1.52 (m, 2H), 1.96-2.13 (m, 4H), 
2.27 (s, 3H), 2.59 (s, 3H), 2.61 (s, 3H), 2.75-2.84 (m, 4H), 3.20 (m, 1H), 3.50 (brd, 
J = 7.6 Hz, 1H), 5.32 (s, 2H), 6.48 (d, J = 8. 6 Hz, 2H), 6.87 (s, 1H), 6.96 (d, J =. 
8. 6 Hz, 2H) . ' 

mm 49 : N-{4-(2-X^>l/-5, 7-^^JM5f/[i 5-b] k°U ^>-3--f 

i/t7ns\^y>&m^\ rnmmw tmmo^m^v^mm &ntc o«83%) 0 

APCI-MS: m/z 363 [M + H] + 

l H NMR (CDC 1 3 ) d (ppm) : 1.02-1.41 (m, 8H), 1.59-1.77 (m, 3H), 2.00 (m, 2H), 2. 59 (s, 
3H), 2.61 (s, 3H), 2.80 (q, J = 7. 5 Hz, 2H), 3.19 (m, 1H), 3.50 (m, 1H), 5.32 (s, 2H), 
6.47 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8. 6 Hz, 2H) : 

50 : 4-{4-(2vX^;i/-5, $^VC4, 5-b] If U ^>-Z-^)V^)V) 7iZ 

jir^ j } tf^u zJ>-i-%)Vtf>wt tert-^;vxx^;i/ (tt&m 105) 

fc£ D{fr8r#n 05 OK* 91%) » 

APCI-MS: m/z 464 [M + H] + 

'H NMR (CDCI3) <5 (ppm) : 1.23-1.34 (m, 5H), 1.45 (s, 9H), 1.99 (m, 2H), 2.59 (s, 3H), 
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2.61 (s, 3H), 2.75-2.94 On, 4H), 3.37 (m, 1H), 3.48 (m, 1H), 4.02 (m, 2H), 5.32 (s, 
2H), 6.49 (brd, J = 8.6 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.6 Hz, 2H). 

51 : ci>4-[4-(2-X^;V-5, 7-^^^;l/-3H-^^^VC4,5-b]h°U^>-3--r;i/^^ 

ji/)7i^75;] v^n^\^rit>^;i/#>^x^xx^;v (fh-g-ti 106c) xrjf 

/r5/?5-4-[4-(2-X^;i/-5, 7->^5^-3H— T S» ^VC4, 5-b] fc!U >>>-3— f JloWW ^^X 

fl^g&P7 (3.65 g, 13.0 mmol) %T~kh~bV)l> (52, mL) fdM£l±> A-^U^\^ 
J yft)V7$>WtX.^)V (4. 14 mL, 26. 0 mmol) RtfHJ Tir h^v'TKSfb*'^^ h 0 
(5.51 g, 26.0 mmol) . *JD'^Sffl*C*RSai#bfc. SJ^^W^ 2 molA zK&ffctf-HJtf 

%) fc^y^ntywx— f;vsjn>L, ^Cfef»*^«tbfc. 5t§»u <b^r%i06c 

(vX#: h^>X#=90 : 10, 2.80g, 6.44 mmol, 50%) 

-7j> ^bfcM^^x^/-;i/-^yynH;i/x-^;P (i:i) ^«IU <ffr^#? 

106t (v-T/ffc: h^>X#=5 : 95, 1.84 g, 4.23 mmol, 32.5%) =£r#fc 0 
106c 

APCI-MS: m/z 435 [M + H] + ' 

'H NMR (CDClj) 5(ppm): 1.25 (t, J = 7. 1 Hz, 3H), 1.30 (t, J = 7. 6 Hz, 3H), 1.52-1.96 
(m, 8H), 2.46 (m, 1H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.42 (brs, 
1H), 3.66 (brs, 1H), 4.13 (q, J = 7. 1 Hz, 2H), 5.32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 
6.86 (s, 1H), 6.96 (d, J = 8. 6 Hz, 2H). 

APCI-MS: m/z 435 [M + H] + 

'H NMR (CDC1 3 ) 8 (ppm) : 1.11 (dq, J = 12.0, 3. 3 Hz, 2H), 1. 25 (t, J = 7. 1 Hz, 3H), 1.30 
(t, J = 7.6 Hz, 3H), 1.54 (dq, J = 12.8, 3.3 Hz, 2H), 2.03 (brd, J = 13.3 Hz, 2H), 
2.15 (brd, J = 13.0 Hz, 2H), 2.26 (tt, J = 12.2, 3. 6 Hz, 1H), 2.59 (s, 3H), 2.61 (s, 
3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.19 (brs, 1H), 3.44 (brs, 1H), 4.12 (q, J = 7. 1 Hz, 
2H), 5.32 (s, 2H), 6.47 (d, J = 8. 4 Hz, 2H), 6.87 (s, 1H), 6.96 (d, J = 8.4 Hz, 2H). 
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-;W {4-(4-^f^t:^7y>-l-f;i/*Mn;W v-i? nA^>JW7$> Cffc^Kj 107c) S. 
;W {4-(4-^^;i/tf^^^>-i— r;i/#;i^x;W n^yjW75 > CfbS4& 1070 

tt^«31 (1.25 g, 3. 07 mmol) &THF-DMF (5:1) (18.6mL) Ml, N-^WVt:^ 
5i?> (0.511 mL, 4.61 mmol) > EDC (0.884 g, 4.61 mmol) , l-hFn^y/h'J7 
V—)V7Um (0.470 g, 3.07 mmol) S«5B^M#bfco R%m&®&H$&&k 

^r~74- (^nntfUkk : M>X^;V7^>=95 : 2. 5 : 2.5) fcT*t§£bfco 

g^^tTH^OM^^^^X^l/X— ^WdSflfU l/a&QL (0.276 g, 3. 07 mmol) 
^£bfc3BNi*51StU ^X^;i/X— x^T^bT^tl 107c (1. 13 g, 1. 95 mmol, 
JK^63.5%) &mto 
APCI-MS: m/z 489 [M + H] + 

'H NMR (DMS0-d 6 ) 5 (ppm) : 1.23 (t, J = 7.5 Hz, 3H), 1.43 (m, 2H), 1.50-1.77 (m, 6H), 
2.50 (6H, DMS0(DH-^<h^--A-7^ , 7'), 2.61 (s, 3H), 2.66 On, 1H), 2.78 (q, J = 7. 5 
Hz, 3H), 2.90 (brs, 4H), 3.43 (m, 1H), 3.64 (brs, 4fl>, 5.24 (s, 2H), 6.53 (d, J = 8.6 
Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 6.92 (s, 1H). 

— {to&®3 P32 (1.15 g, 2.83 mmol) £r THF-DMF (5:1) (16.8 mL) N-^ 
^)V\±^-Jy (0.470 mL, 4.24 mmol) , EDC (0.813 g, 4.24 mmol) , l-tFP^> 
s SY x )T^—)V7&mi (0.433 g, 2.83 mmol) ^AWX, iaT4HWlfc. %J£®&®I 

^-ry^Dtf;VX-^;V (l : l) si^SiaU ft^>107t (1.20 g,' 2.46 mmol, 86.8%) 
APCI-MS: m/z 489 [M + H] + 

l H NMR (DMS0-d 6 ) 6 (ppm) : 1.14 (m, 2H), 1. 22 (t, J = 7. 5 Hz, 3H), 1.45 (m, 2H), 1.65 
On, 2H), 1.94 On, 2H), 2.17 (s, 3H), 2.24 (m, 4H), 2.50 (7H, DMSO 0tf-^t^-/t 

-7»;^, 2.78 (q, J = 7. 5 Hz, 2H), 3.07 (brs, 1H), 3.44 (m, 4H), 5.23 (s, 2H), 5.39 
(d, J = 7.7 Hz, 1H), 6.48 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 7.7 Hz, 2H), 6.92 (s, 1H). 
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mWM 53 : c;>{4-(2-XfJH, 5 [4, 5-b] tf U ^>-3-f 7x 

U-a-^Wl/tf^^-W )V^)V) ^DA^>jW75> 108c) ms 

trans-{±- (2-X^;l/-5, 7- ^ ;* =P/W ^ ^ V [4, 5-b] tf U >-3--f ;l/ ^ ^;K> 7x^ 
;W {4- (4-;>WHf ^75?>-l— ()V*9-)V) zs?7 DA^>JW75 > tft^#J 108t) 

^#Jl07c (0.200 g, 0.346 mmol) £»lfi#7jcK:!lP§U ^DD^VAt 2 ©ttffiU 
^7K«^^->^.AT$^bTMidEWbfc 0 THF (2. 5 mL) fc»#U 7K»bU 

^AT;V5n^A (0.105 g, 2.76 mmol) IkTSWdtT JVS. X>j7 A (0.092 g, 0.691 mmol) 
CD THF (8mL) M^jJO^LT, 0 0 CT15 #5»£LfCo HJSM^JiC 2 mol/L 7^1^ h U 

^m±mmvtcomm&^ vy'n&v^-^lftB^lkUik-sm lose (o. 125 g, o. 263 

mmol, 1|JPP76%) £r#fc 0 
APCI-MS: m/z 475 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.27 (m, 2H), 1.30 (t, J = 7. 6 Hz, 3H), 1.55-1.72 (m, 7H), 2.18 
(d, J = 6.8 Hz, 2H), 2.27 (s, 3H), 2.37-2.47 (m, 8H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 
(q, J = 7.6 Hz, 2H), 3.51 (m, 1H), 3.70 (brs, 1H), 5.32 (s, 2H), 6.48 (d, J = 8. 6 Hz, 
2H), 6.86 (s, 1H), 6.95 (d, J = 8. 6 Hz, 2H). 
II*: 116-118 °C 

£/c> <fb-^107t (0.0572 g, 0.117 mmol) £THF (1.1 mL) fcJftffPU TK^U^A 
T;i/^xr>A (0.0178 g, 0.468 mmol) MM4kT)l<^^& (0.0312 g, 0.234 mmol) CD 
THF (3.0 mL) mm^iU^X, 0 15 ^MJH^bfeo ®SM^%^2 mol/L TKMb^h U 

^jMWb,^^^V7°nkVl/X-^;^&^^bU^^108t (0.0426g, 0.0897 
mmol, W77%) £#/c 0 
APCI-MS: m/z 475 [M + H] + 

l H NMR (CDCI3) 6 (ppm): 0.95-1.06 (m, 4H), 1.30 (t, J = 7. 6 Hz, 3H), 1.47 (m, 1H), 1.66 
(m, 2H), 1.86 (m, 2H), 2.10 (m, 2H), 2.14 (d, J = 7. 1 Hz, 2H), 2.28 (s, 3H), 2.43 (brs, 
6H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.13 (m, 1H), 3.46 (brs, 
1H), 5.31 (s, 2H), 6.46 (d, J = 8. 6 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8. 6 Hz, 2H). 
WM : 177-180 <C 
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mmm 54 : c /^4-[4-(2-x^;v-5,7-^^^;i-3H-^^^V[4 ) 5-b]tfu>?>-3--r;i/^^ 

;W7xri;vr$/]^n^4 1 l^>*;^>fl^;i/*U^7'5H (rt^to 109c) ms 

trans-4- [4- (2-X^;V-5, 7-^ ^;V-3H-f a ^/ [4, 5-b] tf U ^ >-3~f 7 x X 

;Kr == /] ^ n^u->^j;i/^>see;^u F 1090 

flSS<&fP31 (180mg, 0.443mmol) &THF-DMF (5:1) (2.6mL) \ZMMU U > (0. 0579 

mL, 0.664 mmol) , EDC (127 mg, 0.664 mmol) , 1-t HD^^/h Ur/-;V*ft* 
(67.8 mg, 0.443 mmol) &U0^ £ST 5 0^»Lfe o ^Ml^^MffiMU 

fc^nfi#7K^iP^TlMx^;VT3lHittmbfco W^B^I^nA±^KT^b, 

v^^ATfafts-e*:^ m&smvrco im& mf-x.?j-)v a :4) *>e>s^a 

U ^^109c (183 mg, 0.384 mmol, 86.9%) 
APCI-MS: m/z 476 CM + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.30 (t, J = 7. 5 Hz, 3H), 1.52-1.67 (m, 4H), 1.74-1.94 (m, 4H), 

2.55 (m, 1H), 2.59 (s, 3H), 2.61 (s, 3H), 2.81 (q, J - 7. 5 Hz, 2H), 3.46-3.68 On, 9H), 

3. 86 (br d, J = 7. 4 Hz, 1H), 5. 32 (s, 2H>, 6.48, (d, J = 8. 6 Hz, 2H), 6.87 (s, 1H), 
6.96 (d, J = 8.6 Hz, 2H). 

APCI-MS: m/z 476 [M + H] + 

'HNMR (CDClj) <5 (ppm) : 1. 10 (dq, J = 12. 5, 3. 8 Hz, 2H), 1. 30 (t, J = 7. 6 Hz, 3H), 1. 62-1. 85 
(m, 4H), 2.19 (brd, J = 13.3 Hz, 2H), 2.44 (tt, J = 11.2, 3.9 Hz, 1H), 2.59 (s, 3H), 
2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.24 (m, 1H), 3.43-3.76 (m, 9H), 5.32 (s, 2H), 
6.47 (d, J = 8.6 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 6 Hz, 2H). 

55 : /ra/?5-4-[4-(2-X^;i^5,7-^^;W3H-^^^V[4,5-b]t 0 U^>-3-<;V^^ 
j!/) 7x^75 y] a AW>*J^>iHn U ^^l-i' t* not) R 

XS c/5-4-[4-(2-X^;W5, 7-^^^;W3H-f 5^VC4, 5-b] tf U ^>-?>-i 7x" 

;VT^y] ^ PA^>*;i/jjf>tHD u ^>-w;i/T5 F tfb^j 110c) 

ib^%P32 Rtftfa U >>>£JBV^^8SM 54 tfl^fcUTflj&fcl HOt OR* 84%) 
APCI-MS: m/z 460 QJ + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1. 10 (dq, 1 = 13.2, 3. 5 Hz, 2H), 1.30 (t, J = 7. 6 Hz, 3H), 1.62-2.01 
(m, 8H), 2.18 (brd, J = 12.8 Hz, 2H), 2.34 (tt, J = 11.7, 3.7 Hz, 1H), 2.59 (s, 3H), 
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2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.24 (m, 1H), 3.43-3.50 (m, 5H), 5.32 (s, 2H), 
6.47 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8.6 Hz, 2H). 

APCI-MS: m/z 460 [M + H] + 

'HNMR (CDC1 3 ) <5(ppm): 1.30 (t, J = 7. 5 Hz, 3H), 1.55-2.00 (m, 12H), 2.43 (m, 1H), 2.60 
(s, 3H), 2.61 (s, 3H), 2.81 (q, J = 7. 5 Hz, 2H), 3.45 (m, 4H), 3.60 (brs, 1H), 3.93 
(brd, J = 7.1 Hz, 1H), 5.32 (s, 2H), 6.49 (d, J = 8. 4 Hz, 2H), 6.86 (s, 1H), 6.96 (d, 
J = 8.4 Hz, 2H). 

mmm^ : /r^[4-(2-X^;W5,7-^5=-;W3H-<^^V[4,5-b]tfU^>-3--r;i/^^ 
)V) 7xr:JV] [4- {=E)V^ U >-4— T )V) *?-)VZ/9 D^v^H T 5 > Wcfetfo lilt) MS 
c«-[4-(2-X^;V-5, 7-^^^;i/-3H-f ^^VE4, 5-b] t!U ^>^)V^)V) 

;W [4-(^e;1/*u >-4— r;v) > 0. 5 yaM ({b^J 111c) 

zKSSfbT^X^AU^A (35.1 mg, 0.925 mmol) § THF (1 mL) l«b, 0 <C» 
£PLfcm> HMbT;V5X>j7A (61.7 mg, 0.463 mmpl) CD THF M (0.8 mL) £Jn^L 10 
^•TO#Ufeo ^C{b^l09t (0.170 g, 0.231 mmol) CD THF (2.0 mL) £$>o<D 
tmTU 0 0 CT1 B#Wj*#bfco 2 mol/L7Kmb^-hU^A7j<:^^iP^ I^x^;VT 

?Hib7to gl^DMF-X^/-;^ (1 : 4) d^SISiU fliStolllt (88. 7 mg, 0. 192 mmol, 

83.1%) £#fc 0 

APCI-MS:. m/z 462 [M + H] + 

•HNMR (CDC1 3 ) 6 (ppm) : 0.91-1.13 (m, 4H), 1.30 (t, J = 7. 6 Hz, 3H), 1.48 (m, 1H), 1.87 
(brd, J = 11.7 Hz, 2H), 2.10 (brd,, J = 11.7 Hz, 2H), 2.14 (d, J = 7. 1 Hz, 2H), 2.38 
(m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.14 (m, 1H), 3.46 (brs, 
1H), 3.69 (m, 4H), 5.32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 6.86 (s, 1H), 6.96 (d, J 
= 8. 6 Hz, 2H) . 

—3k flS&tt 109c (0. 100 g, 0.210 mmol) ±mtMWtZ.VX c/>-[4-(2-X^;V 

-5, 7->>^^;i/-3H— T 5^V[4, 5-b] tf U $?>-3-f )V*^)V) 7x.~M [4-(^;P*U >-4- 
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\zMMVT^y^m (18.9 mg, 0. 210 mmol) ^vrMU ^k^S^hW^k 

U 'fb'^lllc (63.0 mg, 0.124 mmol, 59.1%) £t#fcc 
APCI-MS: m/z 462 ftl + H] + . 

'HNMR CDMSO-dg) 6 (ppm) : 1.22 (t, J = 7. 4 Hz, 3H), 1.30-1.60 (m, 8H), 1.72 (brs, 1H), 
2.44 (m, 2H), 2.51 (6H, DMSO <D\±— Z t^T— A~ "7V~T>, 2.63 (m, 4H), 2.79 (q, J = 7. 4 
Hz, 2H), 3.39 (brs, 1H), 3.65 (m, 4H), 5.24 (s, 2H), 6.52 (d, J = 8.4 Hz, 2H), 6.90 
(d, J = 8.4 Hz, 2H), 6. 92 (s, 1H). 

57 : /ra/?^[4-(2-X^;i/-5,7-^^^;W3H-^a^VT4,5-b]^U> 5 >-3--r^^5 :: - 
)V)7^~Mtt-¥uVi/>-\-^)V^)VisZu^^y)V)T^> (it^m 1120 Rt* 
c;>- [4- (2-X^;i/-5, 7- V s ;* ^;l/-3H— T ^ ^ V [4, 5-b] tf U V >-3— f ;i/ ^ ^V) 7 x X 
;W (4-tf n U v^-i— r;i/^^;^>^ n^v^W > {\\&m H2c) 

fl2&*110tSfflV\ 3fe&SM56 £|WMtK:LT, fls£$&112t 0K«1%) £f#fc 0 
APCI-MS: m/z 446 [M + H]\ 

l H NMR (CDC1 3 ) 6 (ppm) : 0.92-1.14 On, 4H), 1.29 (t, J = 7. 6 Hz, 3fl), 1.45 (m, 1H), 1. 76 
(m, 4H), 1.89 (brd, J = 10.3 Hz, 2H), 2.09 (brd, J = 10.3 Hz, 2H), 2.27 (d, J = 7.0 
Hz, 2H), 2.45 On, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.14 (brs, 
1H), 3.45 (brs, 1H), 5.31 (s, 2H), 6.47 (d, J = 8. 4 Hz, 2H), 6.86 (s, 1H), 6.95 (d, 
J = 8.4 Hz, 2H). 

— -fl2&*ni0c*JHV\ *S6W 56 tl^fcUC, <fb£4&112c 0«78%) £f#fc„ 
APCI-MS: m/z 446 [M + H] + 

'HNMR (CDCI3) 6 (ppm) : 1.29 (t, I = 7. 6 Hz, 3H), 1.30 (m, 2H), 1.5.5-1.73 (m, 7H), 1.76 
(m, 4H) , 2.32 (d, J = 6. 8 Hz, 2H), 2.45 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, 
J = 7.6 Hz, 2H), 3.50 (brs, 1H), 3.71 (brs, 1H), 5.32 (s, 2H), 6.' 48 (d, J = 8.4 Hz, 
2H), 6.86 (s, 1H), 6.95 (d, J = 8. 4 Hz, 2H). 

mm 58 : /ra/?5-4-{4-[4-(2-X^;l/-5,7-^^^;i^3H-<^^yT4,5-b]fc°U^>-3-^;i/ 

xx^;p (tei§r%ii3) 

\±^^>-\-ft)v*$>m tert-^;i/xx^;^mb-&%P32 $mm 54 tmm 
\zvx, fc&mm mm 92%) ^wto 
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APCI-MS: m/z 575 [M + H] + 

'HNMR (CDClg) d (ppm) : 1.11 (dq, J = 12.2, 3.1Hz, 2H), 1.30 (t, J = 7.6. Hz, 3H), 1.47 
(s, 9H), 1.62-1.85 (m, 4H), 2. 19 (brd, J = 12.7 Hz, 2H), 2.46 (tt, J = 11.4, 3.8 Hz, 
1H), 2.59 (s, 3H), 2. 61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.23 (m, 1H), 3.36-3.49 
(m, 7H), 3.58 (m, 2H), 5.32 (s, 2H), 6.48 (d, J = 8. 4 Hz, 2H), 6.87 (s, 1H), 6.98 (d, 
J = 8. 4 Hz, 2H) . 

mm 59 : /ra/75-4-[4-(2-X^;W5,7-^^^;W3H-^^^V[4,5-b]b°U^>-3--l';M^ 

)V) 7x^7^ A D^it>*;i/^>mtf^^^>-i~<;vT^ h utsm in) 

ftfe® 113 (261 mg, 0.454 mmol) ^DP^l/A (1.7 mL) KM?U 4 mol/L IteK 
i-itXfJVili (4.5mL) ^1MPL, 0°CT1.5B#P^»bfco M^tl^iEiiit, 

Ptf;i/X— (1 :20) ^Wlg^U it&miU (201 mg, 0.423mmol, 93.3%) &Wto 
APCI-MS: m/z 475 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.10 (dq, J = 12. 2, 3. 5 Hz, 2H), 1.30 (t, J = 7. 6 Hz, 3H), 1.63-1.85 
(m, 4H), 2.19 (brd, J = 12.4 Hz, 2H), 2.46 (tt, J = 11.5, 3.8 Hz, 1H), 2.59 (s, 3H), 
2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 2.84 (m, 4H), 3.23 (m, 1H), 3.43-3.64 (m, 5H), 
5.32 (s, 2H),. 6.48 (d, J = 8. 6 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 6 Hz, 2H). 
mMM 60 : /ra/w-[4-(2-X^;P-5, 7-^7Wl/-3~Y S*V[4, 5-b] tf U ^>-3--f 

y^-M (4-\d^i?>-\-^ h^jv^z tis\*zs)i) > (fc&fa lis) 

{t^#fll4£jH\ »M56 £|i?»:bT, ^%115 (W 56%) £f#fc 0 
APCI-MS: m/z 461 [M + H] + 

•HNMR (CDC1 3 ) <5 (ppm) : 0.90-1.14 (m, 4H), 1.30 (t, J = 7. 6 Hz, 3H),'1.48 (m, 1H), 1.87 
(brd, J = 11.7 Hz, 2H), 2.09 (brd, J = 11.7 Hz, 2H), 2.13 (d, J = 7. 1 Hz, 2H), 2.35 
(m, 4H),. 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 2.87 (m, 4H), 3.13 (m, 
1H), 3.46 (brs, 1H), 5.31 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 6. 86 (s, 1H), 6.95 (d, 
J = 8.6 Hz, 2H). 

mMM 61 : /ra/7^4-[4-(2-X^;W5,7-^5 : -;W3H-^$^V[4,5-b]b 0 U^>-3--r;V><^ 
)V) 7xX;i/75 / ] D AW>^J^>t[f (h ^u^^)\d tWJ5?>-W;M 

115 



WO 2005/082904 PCT/JP2005/003656 

75 H Cffc^ttf 116> 

116 (JR^91S5) S#feo 
APCI-MS: m/z 504 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.02-1.25 On, 4H), 1.30 (t, J = 7. 6 Hz, 3H), 1.47 (t, J = 5. 3 
Hz, 1H), 1.59-1.86 (m, 7H), 2.18 (brd, J = 12.5 Hz, 2H), 2.42-2.56 On, 2H), 2.59 (s, 
3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.02 (brt, J = 11. 6 Hz, 1H) 3.23 On, 1H), 
3.41-3.56 On, 3H), 3.93 (brd, J = 13.3 Hz, 1H), 4.66 (brd, J = 13.0 Hz, 1H), 5.32 (s, 
2H), 6.48 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.4 Hz, 2H). 

62 : //^-[4-(2-X^;i/-5,7-^^^;W3H-^$^V[4,5-b]t°Uv>-3--r;i/^^ 
)V) 7x^JH {4-[4-(t Yu^-y^)V) t°^U v ? >-W;J/pWW y^O^>JW75 > 

ik&m 116 ^m^\ mrnm 56 tmmizvx, in &mz. a m^tirdt^m m 
y^°Dk°;i/x— <r)v-z-#;—)v (3 : D &t>m$&htt mm n%) . 

APCI-MS: m/z 490 [M + H] + 

'HNMR (CDClg) a (ppm) : 0.90-1.14 (m, .4H), 1.18-1.73 (m, 6H), 1.29 (t, J = 7. 6 Hz, 3H), 
1.80-1.92 (m, 4H), 2.05-2.14 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7.6 
Hz, 2H), 2.83-2.90 (m, 2H), 3.13 (m, 1H), 3.40-3.51 (m, 3H), 5.31 (s, 2H), 6.46 (d, 
J = 8.6 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8.6 Hz, 2H). 
: 154-157 °C 

63: /ra/75-4-[4-(2-X^;i^5,7-^^^;W3H-^5^V[4,5-b]HU^>-3-^;l/^^ 

)V) 7x-;v75 71 ^n^+h>*;i/3}?>m[2-(tf n u > ? >-i--r;Wx^;W 75 F (it 

£r%118) 

l- (2-T5 y x^;i/) tf p U ^S^fr^ P32 «M 54 <h|i»;i bT, it&m 

118 £r#fco ftStlTc:^^ 118 S^V^Dtf^X— tVI/-X^/— ;i/ (2 : 1) 
H^-frfc (MS6320 o 
APCI-MS: m/z 503 DM + H] + 

•HNMR (CDC1 3 ) 8 (ppm): 1.10 (dq, J = 12.4, 3.5 Hz, 2H), 1.29 (t, J = 7. 6 Hz, 3H), 1.62 
(dq, J = 12.8, 2.8 Hz, 2H), 1.73-2.22 (m, 9H), 2.50 (m, 4H), 2.58 On, 2H), 2.59 (s, 
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3H), 2.62 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.21 (m, 1H), 3.34 (q, J = 5.7 Hz, 2H), 
3.44 (m, 1H), 5.32 (s, 2H), 6.11 (brs, 1H), 6.47 (d, J = 8. 4 Hz, 2H), 6.86 (s, 1H), 
6. 96 (d, J = 8. 6 Hz, 2H) . 
S!H&: 212-213 <C 

64 : trans-i4r(&-XJ?)\r-5. 3^VC4, 5-b] tfU z?>-Z-^)V^)V) V 

x~;M {4-[(2-ifnu^>-w;vx^;i/T5y)^^;i/]^n^>';WT$> -y^m 

»M56 tmmizvx, {b^ii9 mm\%) ^#^ 0 

APCI-MS: m/z 489 [M + H] + 

'HNMR (DMSO-d 6 ) 6 (ppm) : 0.97-1.13 (m, 4H), 1.22 (t, J = 7.4 Hz, 3H), 1.56 (m, 1H), 
1.70-1.82 (m, 6H), 1. 92-2.00 (m, 2H), 2.51 (6H, DMSO CDhf— # n—7V7°), 2.58 
(m, 4H), 2.65-2.82 (m, 6H), 2.93 (t, J = 6. 1 Hz, 2H), 3.37 (brs, 1H), 5.24 (s, 2H), 
6.46 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 8. 4 Hz, 2H), 6.92 (s, 1H). 
mm 65: /ra^-4-[4-(2-X^;W5,7-^^^;W3H-<5^V[4,5-b]tfU^>-3--r;l/^^ 
)V) 7x^75 A y^PAW>*Jl/^>t(2- : &;^ I Jyx^l') 73. H {Vcgm 121) 

ih^mmmsi-(2-y^/x.9-)v) : E)v^)>^m^\ mmmu tmm\zvx, item 

121 mmn%) £#7co ' 
APCI-MS: m/z 519 [M + H] + 

'H NMR (DMS0-d 6 ) 6 (ppm) : 1.06 (brq, J = 12. 3 Hz, 2H), 1.22 (t, J = 7. 5 Hz, 3H), 1.43 
(brq, J = 12.8 Hz, 2H), 1.70 (brd, J = 12. 5 Hz, 2H), 1.94 (brd, J = 11. 7 Hz, 2H), 2.06 
(m, 1H), 2.26-2.38 (m, 6H), 2.51 (6H, DMSO CD % t. / 1— ^yy"), 2.78 (q, J = 7. 5 
Hz, 2H), 3.07 (m, 1H), 3.13 (q, J, = 6. 4 Hz, 2H), 3.54 (m, 4H), 5.23 (s, 2H), 5.38 (brd, 
J = 7.9 Hz, 1H), 6.47 (d, J = 8.2 Hz, 2H), 6. 88 (d, J = 8. 2 Hz, 2H), 6.92 (s, 1H), 
7.63 (brt, J = 5.7 Hz, 1H). 

mim 66 : trans-[4-(2-X^;i/-5,7-i>^^;i/-3H--f 3^V[4,5-b]lfU^>-3-^;l/^^ 
)V) 7i-JH {4-[(2-^E;V^U /If^75 A t&M ^OA^>JW75 > UtSm 122) 

4k&mm*m^\ 2&mw tmm\zvx, n&mm (W46%) 

APCI-MS: m/z 505 [M + H] + 

l HNMR (CDCI3) 6 (ppm): 0.95-1.15 (m, 4H), 1.30 (t, J = 7. 6 Hz, 3H), 1.47 (m, 1H), 1.84 
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(brd, J = 10.2Hz, 2H), 2.12 (brd, J = 10.2 Hz, 2H), 2.41-2.52 (m, 8H), 2.59 (s, 3H), 
2. 61 (s, 3H), 2.69 (t, J = 6.0 Hz, 2H), 2.80 (q, J = 7. 6 Hz, 2H), 3.14 (m, 1H), 3.46 
(brs, 1H), 3.70 (m, 4H), 5.32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 6.86 (s, 1H), 6.95 
(d, J = 8. 6 Hz, 2H) . 

67 : /razw-4-[4-(2-X^;i^5, 7-5?*<?)V-Wr<f ^VT4, 5-b] fcfl) v>-3-^;V^ 

APCI-MS: m/z 559 [M + H] + 

»H NMR (CDCI3) 6 (ppm) : 1. 11 (brq, J = 11.9 Hz, 2H), 1.30 (t, J = 7.6 Hz, 3H), 1.38 (m, 
2H), 1. 60-1.97 (m, 6H), 2.18 (brd, J = 12. 4 Hz, 2H), 2.35-2.60 (m, 7H), 2.60 (s, 3H), 
2.62 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 3.03 (brt, J = 12.5 Hz, 1H), 3.22 (m, 1H), 
3.44 (brs, 1H), 3.72 (m, 4H), 3.94 (brd, J = 13. 5 Hz, 1H), 4.64 (brd, J = 13.5 Hz, 
1H), 5.32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.6 Hz, 2H). 
■mm 68 : /ra/w-[4-(2-X5P;W5, 7->W;W3H-< S^/[4, 5-b] tf U 

)V) 7x^;w [4-(4- ; e;i/^u J tf^u -jy-\--i)V^)V) i/& d^v^h y ^ > 

124) 

APCI-MS: m/z 545 [M + H] + 

l E NMR (CDCI3) 5 (ppm) : 0.89-1.15 (m, 4H), 1.29 (t, J = 7. 6 Hz, 3H), 1.40-1. 92 (m, 9H), 
2.05-2.20 (m, 5H), 2.54 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 
2. 88 (brd, J = 11. 2 Hz 2H), 3.13 (m, 1H), 3.45 (brs, 1H), 3.71 (m, 4H), 5.31 (s, 2H), 
6.47 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8. 6 Hz, ZED'- 
■mm 69 : c/5-4-C4-(2,5,7-bU^^;W3H-^^^V[4,5-Z>]b 0 U^>-3-^;V^^;W^a: 

a y& n^it>^;^>m(4-^^;i/tf^^> ? >-i-r )V) y ^ h hiss* 125c) 

mS trans-4-L4-(2, 5, 7- h U ;WW3H-f 5-A] tf U $?>-3-<;ioWW 7x^Jl/ 

75 /] >-^7 n^it>^;i/^>m(4-^^;vfc 0 ^^> J >-i-r;v) h (fc&m 1250 

tti&fom (0.300 g, 0.764 mol) ^DD^^> (10 mL) ld§*S?U l-^Mf^ 
(0.127mL, 1.14 mmol) , EDC (0. 220 g, 1. 14 mmol) &t£l-t HD^^>\/HJ7 
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(0.176 g, 1.14 mmol) SMfCT 3 PtM3t#bfc„ mM^^U 

na^;vA : ;i/=20 : D K:xM§^&££K:£Dfl^4£i 125c (0.345 g, 95%) s 
#&*ifcfb£*U25c ^>?x^;i/x— r-;V/0^SI§^^^Co 

ESI-MS: m/z 475 [M + H] + 

l E NMR (CDCI3) 5 (ppm) : 1. 53-1.66 (m, 4H), 1.74-1.92 (m, 4H), 2.30 (s, 3H), 2.38 (m, 
4H), 2.50 (s, 3H), 2.59 (m, 1H), 2.60 (s, 6H), 3.50 (m, 2H), 3.62 (m, 2H), 5.29 (s, 
2H), ,6.48 (d, J = 8.8 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.4 Hz, 2H). 
: 127-131 "C 

-5k ft^W22 (90.0mg, 0.229 mmol) JifBilWItlcD^^Tft'&fe 125t (0.101 

g, 94%) &#fe 0 mzfttdk&mmt ^x^y-;v-> ? x^;i/x-^;^e>SIS^$- ; &fc 0 

ESI-MS: m/z 475 [M + H] + 

'H NMR (CDCI3) <5(ppm): 1.11 (dq, J = 3.7, 12.8 Hz, 2H), 1.66 (dq, J = 3. 2, 13.9 Hz, 
2H), 2.16 (brd, J = 10.6 Hz, 2H), 2.16 (brd, J = 10.9 Hz, 2H), 2.28 (s, 3H), 2.34-2.45 
(m, 5H), 2.48 (s, 3H), 2.48 (s, 3H), 3.22 (m, 1H), 3.48 (brs, 2H), 3.61 (brs, 2H), 
5.27 (s, 2H), 6.45 (d, J = 8. 4 Hz, 2H), 6:84 (s, 1H), 6.96 (d, J = 8.4 Hz, 2H). 
WtM : 136-139 °C 

MM 70 : ^-4-(4-^^;VH^^^>-l-^;l/^^)~>^D^^>;V[4-(2,5 ) 7-bUy<^ 
;V-3H--T5^/[4,5-zaifU> ? >-3— fJP^^V)7x-JW75> Uk&m 126c) TkX$ 
trans-Ar(A-^)V}f.^-J>-\-^ )V^)V) D^v;i/[4-(2, 5, 7- h U pWW3H--f 

^^vw, 5-zo try $?>-3-f;k?ww 7x^jW7$ > (ft-a-ti 126O 

7K^hT;l/SX^Ay^A (96.0 mg, 1.45 mmol) £ THF (5 mL) 'Id88ffl£i3\ 0 'Cfc: 
i^lbfe^ H^fbT^X^A (96.0mg, 0.720 mmol) ^JP^ 10 #M#Lfco #Cf£ 
fc&mmc (0.170 g, 0.358 mmol) © THP < 0 tiSTU ^©^l&lCT 2 

F«^Ufe 0 HJS^%^3mol/L7m^hU^A7K^mm«J©t^ ; £^t'> V 

^^y_ ;l/=2 0:l) fcT«9l*r«JltfcJ:t)fl2^» 126c (0. 134 g, 81%) #£>*l 
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tcft&m i26c s ;^e>^ft$i^fe, 

ESI-MS: m/z 461 [M + KQ + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.24 (m, 2H), 1.60 On, 7H), 2.16 (d, J = 6. 6 Hz, 2H), 2.26 (s, 
3H), 2.42 (brs, 7H), 2.47 (s, 3H), 2.52 (s, 6H), 3.48 (brs, 1H), 3.77 (brs, 1H), 5.27 
(s, 2H), 6.46 (d, J = 8.4 Hz, 2H), 6.84 (s, 1H), 6.95 (d, J = 8. 4 Hz, 1H). 
Bfoft : 161-165 °C 

— Jj, fc&foUSt (0.474 g, 0.999 mmol) £J1V\ ±$^tMU<D^mzXikfm 126t £ 

Wto %%ttfttt&m 1 26 1 7 — ;v- vM* v y"u tfjux— 5^1^ £?s*§iit (o. 234 

g, 51%) o 

ESI-MS: m/z 461 [M + H] + 

l H NMR (CDC Is) 5 (ppm) : 0.83-1.17 (m, 4H), 1.42 (m, 1H), 1.74 (brd, J = 12.2 Hz, 2H), 
1.91 (brd, J = 11.6 Hz, 2H), 2.04 (d, J = 7.3 Hz, 2H), 2.13 (s, 3H), 2.28 (m, 4H), 
2.44 (s, 3H, DMSOWtf-^t^-n-^-/^), 2.47 (s, 3H, DMSO ©fc!— £ fcrtWt—^ 
y^), 2.49 (s, 3H, DMSOOtf-^^— A— ^y^), 3.03 (m, 1H), 3.30 (m, 4H), 5.21 
(s, 2H), 5.37 (d, J = 7.8 Hz, 1H), 6.46 (d, J = 8.4 Hz, 2H), 6.90 (s, 1H), 6.91 (d, 
J = 8. 4 Hz, 2H) . 
HL& : 178 °C 

mm 71 : /ra/75-4-[4-(2,5,7-bU7^;i^3H-^^^VT4,5-Z>]fc°Uv>-3--r;^^;i/)^ 

oix;i/T5/]^n^it>*;v#>m(2- ; E;i/^uyx^;WT5 F. tffc;^ 1270 MS 

<?/>-4-[4-(2, 5, 7- h U ^^;l/-3H--r $ ^V[4, tf U 7x^7^ 
/] ^ PA^>^M>1 (2-t)^'J 7 X^;P) 75 F Cfb^ftf 127c) 

it&mn2 CO. 210 g, 0.535 mmol) Ml-(2-75yx?;i/)^l/*'J> (0.105 mL, 0.800 
mmol) £ffiV\ ^IS6W 69 tK»©^i*fcT, fb&ft 127t (0.244 g, 90%) #S>tl 

tdk&m 1 27 1 &x^ y — >?x^;i/x— sBaaaS'Sfc. 

ESI-MS: m/z 505 [M + H] + 

•HNMR (CDC 1 g) 6 (ppm) : 1.10 (brq, J = 11.2 Hz, 2H), 1.60 (brq, I = 12.4 Hz, 2H), 1.93 
(brd, J = 13.4 Hz, 2H), 2.07 (tt, J = 2.9 Hz, 12.1 Hz, 1H), 2.16 (brd, J = 10.9 Hz, 
2H), 2.41-2.46 On, 6H), 2.49 (s, 3H), 2.59 (s, 6H), 3.19 On, 1H), 3.30-3.37 On, 2H), 
3.68-3.71 (m, 4H), 5.28 (s, 2H), 6.06 (brs, 1H), 6.46 (d, J = 8. 6 Hz, 2H), 6.86 (s, 
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1H), 6.97 (d, J = 8.6 Hz, 2H). 
BiO& : 224 °C 

- 7j> -ffc£*P19*/Hlr\ ^BSM'69 <h|Wim©^i-T> ^%127c 

#e>nfe{b-a^i27c ^vH' yyotf;i/x— ^;i/-x^/— ;v do : 0 ^WM^tfeo 

APCI-MS: m/z 505 [M + H] + 

'H NMR (CDC1 3 ) <5 (ppm) : 1.62-1.88 (m, 8H), 2.21 On, 1H), 2.41-2.50 (m, 6H), 2.51 (s, 
3H), 2.60 (s, 6H), 3.35 (q, J = 5. 6 Hz, 2H), 3.55 (brs, 1H), 3.70 (m, 4H), 3.80 (brd, 
J = 7.4 Hz, 1H), 5.30 (s, 2H), 6.02 (m, 1H), 6.49 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H), 
6. 99 (d, J = 8. 4 Hz, 2H) . 
Sl^: 150-151 °C 

mm 72 : /ra/?5-4-[4-(2,5,7-hU^^;i-3H-r^^V[4,5-Z>] ¥VzJ>-2-^)V*rF-)l)7 
128) 

ik&mm (80.0mg, 0.204mmol) Ml-(2-75;x^)HD'J^> (0.0390mL, 0.311 

mmoi) %m^\ mmm^ tmm03jm\zx, i\&mm co.ioog, 92%) 

1 28 ^WX^;i/T h U J-a. k-ya > bfeo 
ESI-MS: m/z 489 [M + H] + 

'HNMR (CDCI3) <5 (ppm) : 1.10 (dq, J = 2.9, 14.3 Hz, 2H), 1.61 (dq, J = 2.9, 12.7 Hz, 
2H), 1.75-1.80 (m, 4H), 1.93 (brd, J = 14. 3 Hz, 2H), 2.08 (tt, J = 3. 1, 11. 9 Hz, 1H), 
2.16 (brd, J = 9. 9 Hz, 2H), 2.50 (s, 3H), 2.49-2.58 (m, 6H), 2.59 (s, 6H), 3.20 (m, 
1H), 3.33 (q, J = 6.1 Hz, 2H), 3.44 (d, J = 7. 5 Hz, 1H), 5.29 (s, 2H), 6.08 (brs, 1H), 
6.47 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H), 6.98 (d, J = 8.6 Hz, 2H). 
IBM. : 218-220 °C 

73 : trans-A-tt-i^EJlft U >-4—f )V) X.^)IT 5 J ^)V\ y^n^v'Jl/ 
[4-(2, 5, 7- h U ^)V-m-^C 5^/[4, 5-Z>] tf U v^-3-f )V^)V) 7x^JW T5 > 
m 129t) RtJC ^-^(til/^U >-4-^f;i/) X?JV75 7 ^fJH n A* yJV 
[4-(2, 5, 7- h U ^^;W3H~f 5^V[4, 5-Z>] tf U >?>-3-^;i/^^;i/) 7xX;W T5 > 2 ^o. 
ymM. Cffc;£#Jl29c) 

{b^#I127t (0.210 g, 0.416 mmol) USSM 70 ^IH«©77^T, 129t 
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(0.191 g, 94%) #6tUfc 129t &X^y— )l-z?XJ?)V3L—7 : -)VfrbWI6M&l£ 

ESI-MS: m/z 491 [M + H] + 

'HNMR (CDC1 3 ) 5 (ppm) : 1.01-1.21 (m, 4H), 1.48 (m, 1H), 1.85 (brd, J = 10. 2 Hz, 2H), 
2.12 (brd, J = 9. 5 Hz, 2H), 2.44-2.49 (m, 8H), 2.51 (s, 3H), 2.60 (s, 6H), 2.69 (t, 
J = 6.2 Hz, 2H), 3.15 (m, 1H), 3.49 (brs, 1H), 3.71 (m, 4H), 5.30 (s, 2H), 6.47 (d, 
J = 8.8 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8. 4 Hz, 2H). 
: 139 °C 

ike>mmc %m^\ mam 56 tmnfo^mzx. tt&tomc&wt. nzntcit 

1 29c V 7°V tf ;i/X— f-)W U X U — Ltd (W 38%) . 
APCI-MS: m/z 491 CM + H] + 

'HNMR (DMSO-d,,) 6 (ppm) : 1.35-1.62 (m, 8H), 1.79 (brs, 1H), 2.40-2.46 (m, 4H), 2.46 
(s, 3H), 2.47 (s, 3H), 2.50 (3H, DMSO ©b-^^-A-^^^), 2.57 (t, J = 6.3 Hz, 
2H), 2.84 (d, J = 6.9 Hz, 2H), 3.05 (t, J,= 6.3 Hz, 2H),' 3.40 (m, 1H), 3.58 (m, 4H), 
5.23 (s, 2H), 6.52 (d, J = 8.6 Hz, 2H), 6.92 (s, 1H), 6.93 (d, J = 8.6 Hz, 2H). 
St& : 145-146 <C 

mm 74: /ra/?5-4-[4-(2,5,7-bU^^;l^3H-^5^V[4,5-d]HU^>-3-^;^^;Wr7 
H 130t) MS ^-4-[4-(2,5,7-bU^^;W3H--r^^VC4,5--&]t: 0 U^>-3-'r;V 

^)V) 7x^75 y] >^ n^it>^;v#>mc4-( ; e;i/*u ^-4--r;w tf^u ^>-i- 

-r;HT^F (fl^rtii30c) 

^%P22 (0. 150 g, 0. 382 mmol) Rtf 4r (^WJ >-4--f ;U) fcWJ (98. 0 mg, 0. 575 
mmol) £J1^> «M69 £|ig*fc©;£&fcT, fl^fcl30t (0.174 g, 84%) 

ESI-MS: m/z 545 [M + H] + 

'HNMR (CDC1 3 ) 5 (ppm) : 1. 08 (brq, J = 11. 4Hz, 2H), 1. 34 (brq, J = 11. 0Hz, 2H), 1. 63-1. 88 
On, 6H), 2.15 (m, 2H), 2.37 (m, 1H), 2.48 (s, 3H), 2.50-2.53 (m, 6H), 2.57 (s, 6H), 
3.00 (brt, J = 12.1 Hz, 1H), 3.20 (m, 1H), 3.48 (brs, 1H), 3.69 (m, 4H), 3.91 (brd, 
J = 13.2Hz, 1H), 4.62 (brd, J = 13. 2 Hz, 1H), 5.27 (s, 2H), 6.45 (d, J = 8.4Hz, 2H), 
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6.84 (s, 1H), 6.96 (d, J = 8.4 Hz, 2H). 
WlM : 179 °C 

#Stlfc:^%130c §^-i'Vy 0 DH;i/X"^;V-X^y-;V (4: 3) TtJX7'J-U)t 
APCI-MS: m/z 545 ft + H] + 

l HNMR (CDClj) 6 (ppm) : 1.38 (m, 2H), 1.53-1.96 (m, 10H), 2.39 (m, 1H), 2.51 (s, 3H), 
2.51-2.57 (m, 6H), 2.60 (s, 6H),' 3.02 (brt, J = 12.3 Hz, 1H), 3.60 (brs, 1H), 3.71 
(m, 4H), 3.85-3.97 (m, 2H), 4.63 (brd, J = 13.3 Hz, 1H), 5.30 (s, 2H), 6.48 (d, J = 
8.4 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8. 4 Hz, 2H). 
: 216-217 °C 

mnW 75 : ^5-4-[4-(^;l/*U>-4-<;i/)b°^U^>-l-^;Vp<^Wv^D^^ 
[4-(2-X^;i/-7-^^;W3H->r 5^V[4, 5-d] t°U ^>-3--f )V^)V) T ^ > (ft 

&m i3it) RtJJ cy5-4-[4-(^;i/^u>-4-^;v)H^u^>-i--<;v^^W^^D^^;i/ 
[4 _(2_x^;p-7-^^;i^3h-i' 5^V[4, 5-zfl b°u v>-3--r ;i^5p;v) ^ocx;w > (ft 

-&#}131c) 

ft^)130t (0.110 g, 0.201 mmol) £J3V\ mm 70 tlHilCD^iCT, ft-8r% 131 1 
(84. 4 Dig, 79%) £#fco 
ESI-MS: m/z 531 [M + H] + 

l H NMR (CDC1 3 ) 6 (ppm) : 0. 91-1. 07 (m, 4H), 1.47-1.56 (m, 3H), 1.73-1.89 (m, 6H), 
2.07-2.15 (m, 5H), 2.47 (s, 3H), 2.49-2.15 (m, 4H), 2.57 (s, 6H), 2.87 (brd, J = 11.6 
Hz, 2H), 3.10 (m, 1H), 3.69 (m, 4H), 5.27 (s, 2H), 6.44 (d, J = 8. 4 Hz, 2H), 6.84 (s, 
1H), 6.95 (d, J = 8.4 Hz, 2H). 

ft-£#i i30c »M7o tmm(D^mz.x. ih-^mmc'mmm) &mtz. 0 

APCI-MS: m/z 531 [M + H] + 

l H NMR (CDCI3) 6 (ppm) : 1.18-1.30 (m, 2H), 1.43-1.93 (m, 13H), 2.10-2.21 (m, 3H), 2.51 
(s, 3H), 2.53 (m, 4H), 2.60 (s, 6H), 2.88 (m, 2H), 3.51 (brs, 1H), 3.68-3.75 (m, ; 5H), 
5.30 (s, 2H), 6.48 (d, J = 8.6 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.6 Hz, 2H). 
mm 76 : c/>4-[4-(2, 5, 7- h U ;>WW3H-^ =^V[4, 5-b] t£U ^>-3--T;i/^^;W 7x 
n;i/75 /] a^W>#;i/^>ieE;WJ x;i/T5 F (ft^rtf 131-1) 
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tt&mm&m^ «M54 tmmizvx, it-mi 131-1 mmm) &nfr 0 

APCI-MS: m/z 462 [M + H] + 

'H NMR (CDClg) 6 (ppm) : 1. 52-1.67 (m, 4H), 1.73-1.95 (m, 4H), 2.51 (s, 3H), 2.54 (m, 
1H) , 2. 60 (s, 6H),. 1.46-1.69 (m, 9H), 1.96 (brd, J = 8.2 Hz, 1H), 5.30 (s, 2H), 6.48 
(d, J = 8.2 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8. 2 Hz, 2H). 

mtMM 77 : cis-l±-(rE)VfcV >-^)V^)V) S/tm^zsM C4-(2, 5, 7- h U 5 

^V[4, 5-b] tfu ^>-3~<;i/^^;i/) > (ik£>m 131-11) 

ft^l31-I ^6SM56 tmtmzVT, 131-11 (^67%) 

APCI-MS: m/z 448 [M + H] + 

l E NMR (CDC1 3 ) <5 (ppm) : 1.19-1.33 (m, 2H), 1.55-1.71 (m, 7H), 2.18 (d, J = 6. 9 Hz, 2H), 

2.38 (m, 4H), 2.51 (s, 3H), 2.60 (S, 6H), 3.52 (brs, 1H), 3.69 (m, 4H), 5.30 (s, 2H), 

6.48 (d, J = 8.2 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.2 Hz, 2H). 

mm 78 : c/^(2,5,7-hU^^;i/-3H-[4,5-b]HU^>-3--f;^^;i/)^x^i;i/T5/]v' 

^o^it>*;i/^>MC4-(t Fn^i/^^W H^'J^>-H;W75 F (fb^ 

131-III) 

^%pi9 RD^fc 0 ^ 1 J s>>-4--r ^ / — t \ mmm 54 £iwi$iK:t/r> 
131-1 1 1 100%) %mco 

APCI-MS: m/z 490 [M + H] + 

l H NMR (CDCI3) 5 (ppm) : 1.05-1.25 (m, 2H), 1.49-1.95 (m, 11H), 2.50 (s, 3H), 2.53 (m, 
2H), 2.60 (s, 6H), 3.02 (brt, J = 12. 3 Hz, 1H), 3.46-3.64 (m, 3H), 3.87-3. 96 On, 2H), 
4.66 (brd, J = 13.3 Hz, 1H), 5.30 (s, 2H), 6.48 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H), 
6.98 (d, J = 8.4 Hz, 2H). 

mmm 79 : c;>{4-[4-(h HD+y^^W k^U v'^D^v' 
M [4-(2, 5, 7- h U *?>)V-m-' ( ^^/[4, 5-b] tf U z^>-Z-^)V^)V) !7x~;M 7S> 
0fb£tol31-IV) 

flS^»131-III ^S£M 56 -hlfMcl/T, Yb-a-#J 131-IV (TO* 62%) £#fco 

APCI-MS: m/z 476 DM + H] + 

l H NMR (CDC1 3 ) 6 (ppm) : 1.20-1.98 (m, 16H), 2.18 (m, 2H), 2.50 (s, 3H), 2.60 (s, 6H), 
2.88 (m, 2H), 3.46-3.54 (m, 3H), 3.73 (m, 1H), 5.30 (s, 2H), 6. 48 (d, J = 8. 6 Hz, 2H), 
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6.87 (s, 1H), 6.98 (d, J = 8.6 Hz, 2H). 
WL& : 81-84 °C (#NW 

mmm so : trans-i-L4r(2-x.^)wi-^)\^m-^ ^vla, 5-a] if u $>>-3~r ;i^3=-;w 

132) 

^%P25 (0. 150g, 0.382mmol) ^l-(2-7$;ifJWWJ> (0.0760mL, 0.579 
mmol) %m^\ miMMM tmWk(DJim\ZX. fl^%132 (0.183 g, 95%) &fflt, 
ESI-MS: m/z 505 Qf + H] + 

l H NMR (CDC1 3 ) 6 (ppm) : 1.08 (dq, J = 2.4, 13. 8 Hz, 2H), 1.31 (t, J = 7. 5 Hz, 3H), 1.58 
(dq, J = 2.6, 12.5 Hz, 2H), 1.91 (brd, J = 13.0 Hz, 2H), 2.06 (tt, J = 3. 5, 11.9 Hz, 
1H), 2.14 On, 2H), 2.41-2.47 (m, 6H), 2.65 (s, 3H), 2.83 (q, J = 7.7 Hz, 2H), 3.18 
(m, 1H), 3.29-3.35 (m, 4H), 3.67-3.70 (m, 4H), 5.32 (s, 2H), 6.06 (brs, 1H), 6.45 (d, 
J = 8.4 Hz, 2H), 6.95 (d, J =8.4 Hz, 2H), 6.97 (d, J = 5.0 Hz, 1H), 8.18 (d, J = 5.0 
Hz, 1H). 

mmm 81 : ^a/?^4-[4-(2-X^;i/-7-^^;W3H-<$^V[4,5-ab°U^>-3-<;M^;i/) 

^xx;i/T^y]^^n^it>^;i/^>m(4-^^;vtf^^> ? >-i-^;i/)T^ H 

133) 

it-mom (80.0mg, 0.204 mmol) »M69 tfflfc<D%mzT, ^tll33 (89.0 

mg, 92%) &#fc„ 
ESI-MS: m/z 475 [M + H] + 

l H NMR (CDC1 3 ) 6 (ppm) : 1.08 (brq, J = 11. 4 Hz, 2H), 1.31 (t, J = 7. 7 Hz, 3H), 1.66 (brq, 
J = 13.9 Hz, 2H), 1.78 (brd, J = 11.2 Hz, 2H), 2.15 (brd, J = 10. 6 Hz, 2H), 2.28 (s, ■ 
3H), 2.34-2.48 (m, 5H), 2.65 (s, 3H), 2.83 (q, J = 7. 5 Hz, 2H), 3. 20 (m, 1H) , 3.48 
(brs, 2H), 3.61 (brs, 2H), 5.32 (s, 2H), 6.45 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.2 
Hz, 2H), 6.98 (d, J = 5.0 Hz, 1H), 8.18 (d, J = 5.0 Hz, 1H). 

82 : /rai75-4-[4-'(2-X^;i/-7-^^;V-3H— r^^VC4,5-Z/] \±^)^>-Z-^)V^)V> 

7xx;i/y ^ /] is? u^\^yts)V^>m\2-^u y ^>-w;i/) x^;W f (\\&m 

134) 

ik&mnS (80.0mg, 0.204mmol) Wl-(2-T5 /X5 1 ;!/) hfD»J^> (0.0390mL, 0.311 
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mmol) &m\t\ »M69 tm&OXftmzT, it-mum (91.0 mg, 91%) . 
ESI-MS: m/z 489 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.19 (dq, J = 3. 3, 12. 7 Hz, 2H), 1.32 (t, J = 7. 5 Hz, 3H), 1,60 
(dq, J = 3. 3, 13.0 Hz, 2H), 1.74-1.79 (m, 4H), 1.92 (brd, J = 12. 1 Hz, 2H), 2.07 (tt, 
J = 3.5, 11.9 Hz, 1H), 2.15 (brd, J = 10.5 Hz, 2H), 2.50 (brs, 4H), 2.57 (t, J = 5. 9 
Hz, 2H), 2.66 (s, 3H), 2.85 (q, J = 7. 7 Hz, 2H), 3.19 (m, 1H), 3.33 (q, J = 5. 7 Hz, 
2H), 3.44 (d, J = 7. 9 Hz, 1H), 5.34 (s, 2H), 6.07 (brs, 1H), 6.46 (d, J = 8. 6 Hz, 2H), 
6.96 (d, I = 8.6 Hz, 2H), 6.99 (d, J = 5.0 Hz, 1H), 8.19 (d, J = 5.0 Hz, 1H). 

83 : trans-4- { [2- (^E;i/^ U >-4--T )V) X5P;W X ^ J * U^*is)V [4- (2- 

x^p;i/-7-^ ^;v-3H--r ^ W C4, 5-6] tf u -jy-z-i )V^)V) y i-JW t ^ > (it^m 

135) 

rt^%132 (0.144g, 0.285 mmol) £J1V\ IHiM70 illtlO^^T, fb^#3 135 (0.115 
g, 82%) ' 
ESI-MS: m/z 491 [M + H] + 

! H NMR (CDC1 3 ) 6 (ppm): 0.94-1.23 (m, 4H), 1.30 (t, J = 7. 7 Hz, 3H), 1.44 (m, 1H), 1.81 
(brd, J = 9.9 Hz, 2H), 2.08 (brd, J = 9. 1 Hz, 2H), 2.40-2.48 (m, 8H), 2.64 (s, 3H), 
2.66 (t, J = 6. 2 Hz, 2H), 2.83 (q, J = 7.7 Hz, 2H), 3.11 (m, 1H), 3.49 (brs, 1H), 3.67 
(m, 4H), 5.32 (s, 2H), 6.44 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 6.97 (d, 
J - 5.1 Hz, 1H), 8.18 (d, J = 4. 8 Hz, 1H). 

84 : //my-4-[4-(2, 7-i^5F;i/-3H~l' ^V[4, 5-6] tf U ^>-3— OV^)V) 7x^ 
)VT^ JYyZ \n^^ytJ)V^>mi2-(=E)l^J >-A-i)V) x^M T5. H (fc&m 136) 

i\&mm (0.150g, 0.396 mmol) mSl-(2-T^ / X.^)V)^JV^V > (0.0780mL, 0.594 
mmol) ^m^\ mm 69 t.pm<D-ftmz.X, ^^136 (0.171 g, 88%) £#fc 0 
ESI-MS: m/z 491 [M + H] + 

"H NMR (CDCI3) 8 (ppm) : 1.11 (dq, J = 3.3, 11.4 Hz, 2H), 1.61 (dq, J = 2. 9, 12.1 Hz, 
2H), 1.94 (brd, J = 13.2 Hz, 2H), 2.09 (tt, J = 3. 7, 11. 7 Hz, 1H), 2.18 (brd, J = 13. 9 
Hz, 2H), 2.43-2.50 (m, 6H), 2.56 (s, 3H), 2.65 (s, 3H), 3.23 (m, 1H), 3.34 (q, J = 
5.9 Hz, 2H), 3.69-3.72 (m, 4H), 5.33 (s, 2H), 6.00 (brs, 1H), 6.48 (q, J = 8.4 Hz, 
2H), 7.00 (d, J = 8.4 Hz, 2H), 7.01 (d, J = 4.8 Hz, 1H), 8.21 (d, J = 4.8 Hz, 1H). 
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85 : /r^^[4ra7-$?^;W3H^5^/[4,5-Z0l^U^>-3--r;^g : -;W7xz: 

fl^»P27 (60.0mg, 0. 158mmol) "SfflV\ «M 69 t|g»05&^fcT, rt^&137 (70.7 
mg, 97%) £#fco 
ESI-MS: m/z 461 [M + H] + 

l H NMR (CDC1 3 ) <5 (ppm) : 1.08 (dq, J = 3. 3, 12.5 Hz, 2H), 1.65 (dq, J = 2. 2, 13.2 Hz, 
2H), 1.77 (brd, J = 11.0 Hz, 2H), 2.14 (brd, J = 10. 6 Hz, 2H), 2.27 (s, 3H), 2.32-2.41 
(m, 4H), 2.44 (tt, J = 4.6, 11.3 Hz, 1H), 2.52 (s, 3H), 2.62 (s, 3h), 3.20 (tt, J = 
3.7, 11.4Hz, 1H), 3.47 (brs, 2H), 3.59 (brs, 2H), 5.29 (s, 2H), 6.45 (d, J = 8.8Hz, 
2H), 6.98 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 5.8 Hz, 1H), 8.18 (d, J = 4.8 Hz, IB). 
mMM 86 : to/?^4-[4-(2,7->^^;l^3H-^ ^^V[4, t: 'J y>-3-f 
)VT~i A a^-y->*;i/^>mC2-(tfn U z?>-\~i)l) x^;W F 138) 

i\&mm (60.0mg, 0.158iranol) TkXS 1- 7 X5VV) fcf n U (0.0300mL, 0.239 
mmol) £JEV\ »M 69 tmU<Djjm\ZT, ^^138 (41.0 mg, 54%) £#fc 0 
ESI-MS: m/z 475 [M + H] + 

l R NMR (CDC1 3 ) 5 (ppm) : 1.08 (dq, J = 3. 3, 12.8 Hz, 2H), 1.60 (dq, J = 2.9, 12.5 Hz, 
2H), 1.72-1.82 (m, 4H), 1.92 (brd, J = 13.2 Hz, 2H), 2.07 (tt, J = 3.7, 12.1 Hz, 1H), 
2.14 (brd, J = 11.0 Hz, 2H), 2.56 (s, 3H), 2.49-2.60 (m, 6H), 2.64 (s, 3H), 3.20 (m, 
1H), 3.33 (q, J = 5.5 Hz, 2H), 3.48 (d, J = 7. 7 Hz, 1H), 5.31 (s, 2H), 6.17 (brs, 1H), 
6.46 (d, J = 8.4 Hz, 2H), 6.98 (d, J = 6. 6 Hz, 1H), 6.99 (d, J = 8. 1 Hz, 2H), 8.19 
(d, J = 4.8 Hz, 1H). 

MMM 87 : trans-i-{ [2- (^E)V^ U >-4r<i )V) X=P;W 75/^ =^M 

[4- (2, 7->>pWl/-3H— T ^VE4, 5-Z>] tfO > ? >-3— OloWW 7i-JH > (^t/ 

139) 

^#H36 (0. 120g, 0.244 mmol) £fflV\ »M 70 hmm^mzX, >fb^fel39 (78.9 
mg, 68%) £#fc„ 
ESI-MS: m/z 477 [>1 + H] + 

'H NMR (CDC 1 3) d (ppm) : 0.94-1.13 (m, 4H), 1.45 (m, 1H), 1.82 (brd, I = 10. 2 Hz, 2H), 
2.08 (brd, J = 9. 9 Hz, 2H), 2.39-2.49 (m, 8H), 2.52 (s, 3H), 2.63 (s, 3H), 2.67 (t, 
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J = 5.9 Hz, 2H), 3.12 (m, 1H), 3.50 (brs, 1H), 3.67 (m, 4H), 5.29 (s, 2H), 6.44 (d, 
J = 8.4 Hz, 2H), 6.96 (d, J = 8. 4 Hz, 2H), 6.97 (d, J = 4. 8 Hz, 1H), 8.18 (d, J = 4.8 
Hz, 1H). 

mmm 88 : 4-[4-(2-x^;i-5, 7-s^^p;v-3h-^ ^^vw, 5-b] tfu ^>-3-r;i/^^;w y 

^#7105 (1.44 g, 3.11 mmol) (DpUUftJl&mm (12 mL) £4 wolAffltfcM-WF 

mx&jvmm o.o mo ^jp^l sst 1.5 ^wa^bfe. 

2 mol/L #&ffctf- h U ^A7K^« pH § 12 KWSSU ^ nn*;i/Al? 3 HMtHLfc, 

x-^;i/^ip^T 30 SHBfflH^U ^ussstbfco «EI8Krrs2:£K:<ktK no 

(0.864 g, 2.38 mmol, 76%) £f#fco 
APCI-MS: m/z 363 [M + H] + 

[ H NMR (CDClj) <5 (ppm) : 1.22-1.26 Cm, 2H), 1.30 (t, J = 7. 48 Hz, 3H), 1.98-2.01 (m, 2H), 
2.57 (s, 3H), 2.59 (s, 3H), 2.63-2.71 On, 4H), 2.79 (q, J = 7.48 Hz, 2H), 3.05-3.09 
On, 2H), 3.29 (s, 1H), 5. 30 (s, 2H), 6.47 (d, J. = 8.35 Hz, 2H), 6.83 (s, 1H), 6.96 
(d, J = 8.35 Hz, 2H). 

mm 89 : 4-[4-(2-X^;W5, 7-^~P;W3H— f ^^V[4, 5-b] HU ^>-3— ()V*F)V) 7 

x^j^ts y]-i-(i-^^;vtf^u i^>-4— oi) tf^u >>> 141) 

^#J140 (0. 100g, 0.28 mmol) <Dz?i7 U DX^ >m$}Zfflm (0.48 mL, 0. 84 mmol) R. 
tfl-*3 t ;iHrfcWJ F> (0.84mL, 0.68 mmol) £SPx.fco 20#^ h U 7*fe h^7jc^ 
ftpfr^ffc?- b U (0. 0827 g, 0. 39 mmol) £;&m^T«dt#bfc 0 ®£$§1§r 2 mol/L 

^J;D> {^%141' (0.0767 g, 0.17 mmol, 59%) £#fco . 
APCI-MS: m/z 461 [M + H] + 

'H NMR (CDC1 3 ) 6 (ppm) : 1.30 (t, J = 7. 48 Hz, 3H), 1.30-1.46 (m, 2H), 1.54-1.64 (m, 3H), 
1.72-1.76 (m, 2H), 1.88-2.01 (m, 4H), 2.24 (s, 3H), 2.26-2.34 (m, 3H), 2.57 (s, 3H), 
2.60 (s, 3H), 2.79 (q, J = 7.48 Hz, 2H), 2.80-2. 85 (m, 4H), 3.20 (s, 1H), 5.30 (s, 

1 

2H), 6.47 (d, J = 8.44 Hz, 2H), 6.83 (s, 1H), 6.95 (d, J = 8.44 Hz, 2H). 
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mm 90 : {4-[4-(2-X^;l^5 J 7-^^^;l^3H-^5^V[4,5-b]lfU> ? >-3--r;i/^^;W^ 
A fcWJ >?>-l-^;V#>m tert-ttfrXXT-fr <ft&® 142) 

fl?&$JP33 (0.277g, 1.30mmol) ®^DD^^>if}I, rts£*P7 (0.241g, 0.86mmol) 
RtfBBft (0.345 mL, 6.02 mmol) m^Tco 15 h U Tir b^^**ftofr#*?- h U 

(0.547 g, 2. 58 mmol) *JP^ 30 3HRHWfcUfc. 2 mol/L #8Hfctf- h U ^A?K 

— c^it> : i^x^;i/=i : 4) -vmrnvtc #s>n&H#£x^/— ;v-5Mv 

7°ntf;VX— ^;^&Slft*t"S^i:fcJ:t), ft^#/142 (0. 243 g, 0.51 mmol, 59%) Sr# 

fee 

APCI-MS: m/z 464 [M + H] + 

>H NMR (CDClg) 5 (ppm) : 1.05-1.25 On, 2H), 1.30 (t, J = 7.49 Hz, 3H), 1.44 (s,9H), 

1.68-1.73 (m, 3H), 2. 57 (s, 3H), 2.60 (s, 3H), 2.64-2.68 Cm, 2H), 2.78 (q, J = 7.49 

Hz, 2H), 2.97-2.99 (m, 2H), 3.64 (s, 1H), 4.06-4.11 On, 2H), 5.31 (s, 2H), 6.47 (d, 

J = 8.44 Hz, 2H), 6.84 (s, 1H), 6.97 (d, J = 8. 44 Hz, 2H). 

mmm 91 :4-[4-(2-x^;i/-5,7-v^^;w3H-^5^V[4,5-b]tfu^>-3--r;v^^;i/)^ 

tt&®lU2 (0.338 g, 0.71 mmol) ©^DD^Aii (3.0 mL) \Z 4 mol/L i££fb#3fc- 
filfjlM (2.0mL) ^in^MT 30 #ffllI#L&. iBEillfci, KJ&k^fc* 2 
mol/L zK&ffctf- h U ^ A7W« pH S 1 2 KJIlEbfco ^ p ns^I/AT 3 HgftH U W«@ 

tfyyj — (yuu^)VA : 2 mol/L T>^EXT-^^ 7 : 1) «U #£> 

nfe^^^x^ y *?4 v t:;vx— e>iuiea*ra £ t n tt&m 143 

(43.2 mg, 0.11 mmol, 16%) 
APCI-MS : m/z 364 [M + H] + 

l H NMR (CDClg) 6 (ppm) : 1.12-1.24 On, 2H), 1.30 (t, J = 7. 55 Hz, 3H), 1.63-1.76 (m, 3H), 
2.55 (dd, J = 2.57, 12.10 Hz, 2H), 2.60 (s, 3H), 2.62 (s, 3H) , 2.80 (q, J = 7. 55 Hz, 
2H), 2.95 (t, J = 12.10 Hz, 2H), 3.06-3.10 (m, 2H), 3.71 (s, 1H), 5.32 (s, 2H), 6.48 
(d, J = 8.62 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.62 Hz, 2H). 
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gfc£: 165-168 °C 

92 : l ) 4-^tWXt:a[4.5]f^-8-^;^5 i JH4-(2-XfJH J 7-^^^HH-^ 
5 ^V[4, 5-b] If U ^>-3— OV^)V) 7i-;H75 > (fl?» 144) 
te£«7 (500 mg, 1.78nmol) Sl,2-^Dnx^> (13 mL) ldK»£1i\ 0°CTrl,4- 
tf D [4. 5] >-8-*J^7;Vft H (455 mg, 2. 68 mmol) Rtf h U 7± h^r 
>oJ<3|$ft^7^HJ#A (755 mg, 3.56 mmol) 0 tT3NF»tfc 2 molA 

^^^f- (Sm^)V : ^\^it>=l : 1-1 : 0) T!*S8JU f# Stlfc @ mt&WQ&i?^)^ 
X— ^^SlS&flsU ikBtmite (546 mg, 1.26 mmol, 70.5%) £?#fc 0 
APCI-MS: m/z 471 [M + H] + 

'H NMR (CDCI3) 5 (ppm) : 1.30 (t, J = 7.6 Hz, 3H), 1.32 (m, 2H), 1.47-1.59 (m, 3H), 
1.73-1.83 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 2.97 (brd, 
J = 6. 6 Hz, 2H), 3.71 (brs, 1H), 3.94 (s, 4H), 5-32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 
6.86 (s, 1H), 6.97 (d, J = 8. 6 Hz, 2H). 

$mM 93 : 2-[4-(2-X^;k-5,7->?^^;l-3-(4-T^y^>> ? ;V)-3H-'f ^V[4,5-b] fcfU 
^a:X;VT5 A 7±hy*./ > 145) 
<ft^%P7 (100 mg, 0.36 mmol) £THF (3.0 mL) 1*1, > (86 

mg, 0.43 mmol) R^-T V7 p ntf;VX5^;l/T5> (Ol 125 mL, 0.72 mmol) &M&}WimM 

;-J^il, fl5£4&145 (69.8 mg, 0.18 mmol, 49%) £#fco ' 
APCI-MS: m/z 399 [M + H] + 

l H NMR (CDClg) 5 (ppm) : 1.30 (t, J = 7. 6 Hz, 3H), 2.60 (s, 3H), 2.62 (s, 3H), 2. 81 (q, 
J = 7.55 Hz, 2H), 4.57 (d, J = 8. 5 Hz, 2H), 4.93 (s, 1H), 5.35 (s, 2H), 6.61 (d, J 
= 8.53 Hz, 2H), 6:88 (s, 1H), 7.03 (d, J = 8. 5 Hz, 2H), 7.49-7.53 (m, 2H), 7.59-7.65 
(m, 2H), 7.98-8.01 (m, 2H). 

mm 94 : 4-[4-(2-X5 : -;V-5, 7-^pWV-3H--f 5^V[4, 5-b] tf U Vy-Z-iJV^V) 7 
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/] ^^;M-(l-^^;i/tf^U 5?>-4-4)V) fcf^U tf&S* 146) 
ffra-#fl43 (100 mg, 0.28 mmol) 0^nDX^>ftt (0.842 mL, 1.47 mmol) 

Rtf 1-^WW-tf^U t*> (0.638 mL, 0.53 mmol) •&WXTz. a 10 5>it hUTirb^> 
7K^W r >m^h , J r >A (0.134g, 0.63 mmol) £^SfiTl^fll#Lfco ^m^J\Z 
2 mol/L *®fl#- b 'J VkJmW&MX? a n^VAT 3 HUfilffi bfe 0 W^S^feK»v 

DD*M : 2 mol/L T^-T-^^Z-^i^T: 1) TSSSiU #e>nfeM^^X^ 
7 — )V-*M Vy°U k^X-fil'tWr?) <l<i:^cfcD> itS'tyJ 146 (44. 2 mg, 0. 093 mmol, 
44%) £#fc 0 

APCI-MS: m/z 475 [M + H] + 

•HNMR (CDC1 3 ) 6 (ppm) : 1.27-1.38 (m, 2H), 1.30 (t, J = 7. 53 Hz, 3H), 1.53-1.75 (m, 6H), 
1.90-1.98 (m, 3H), 2.13-2.25 (m, 3H), 2.25 (s, 3H), 2.57 (s, 3H), 2.60 (s, 3H), 2.79 
(q, J = 7. 53 Hz, 2H), 2.90-2.98 (m, 6H), 5.30 (s, 2H), 6.46 (d, J = 8. 59 Hz, 2H), 6.81 
(s, 1H), 6.96 (d, J = 8.59 Hz, 2H). 

mm 95 : 4-[4-(2-X^;i/-5, l-*?*^)V-m~1 5-b] tf U S^-SHVl^WW 7 

;cX;l/T^ y]-l-(tf^U 5?>-4r^)VtJ)Vfc=JV) tf^U (ffe£*lfe 147) 

fl5&* 140 (0. 200 g, 0. 55 mmol) £ THF-DMF (1 : 4) (5. 0 mL) K38»U EDC (0. 138 g, 
0.72 mmol) , 1-t Hp^>^/ h U T x /— JWCfiJ* (89.2mg, 0.66 mmol) Rtfl-<tert- 
^h^^M^W ^'J ^>-4-*;^>t (151 mg, 0.66 mmol) £#Px_, gJ&fcrCi& 

^#bfeo ^sM^cTK^ip^Tg^x^VTsmttfflb, tn$7K maftmAa; 

^O^h^77^f- (^it> : B^X^;V=19 : 1) TSMSU 4- [4-'(2-X^;W5, 7-^ 
^;]/-3H-f ^V[4, 5-b] tf'J ^>-3--r;V^^;W 7xXjV75 /]-l-[l-(tert-^h^> 
^j;i/^x;]/) tf^U z?>-4~1 MJV^M fcWJ (0. 311 g, 0. 54 mmol, 98%) %Wt 0 
APCI-MS: m/z 575 [M + H] + 

l H NMR (CDC 1 3 ) d (ppm) : 1.22 (t, J = 7. 70 Hz, 3H), 1. 27-1.32 (m, 3H), 1.45 (s, 9H), 
1.65-1.73 (m, 5H), 2.02-2.07 (m, 2H), 2.56 (s, 3H), 2.59 (s, 3H), 2.73-2.84 (m, 4H), 
2.81 (q, J =.7. 70 Hz, 2H), 3.46 (m, 1H), 4. 07-4.15 On, 4H), 5.32 (s, 2H), 6.49 (d, 
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J = 8.44 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.44 Hz, 2H). 

IS 1 4-[4-(2-X3^5, 7-^^;i^3H--T 5^V[4, 5-b] tfU )V* 

7x-Jl/75 y]-l-[l-(tert-^h^~>^;^-;i/) k°^U^>-4-^;i/#;i^x;i/] tf 
^'Jy> (0.311 g, 0.54 mmol) ©^DD^MgS (5.0 mL) fc4 mol/LMM<*-I^ 
X3Vl/« (2.0 mL) SUmTH^lfe. K^B^^ 2 mol/L tRM^HJ^ 
A7KI§I^TpH^12^3«b^ ^7DD^;VAT3[Hl^tBUfco tiiSI/WY^ 

s^tt i s#p«#u, m^ma^tco mmmr^ zLb\z.&y> 147 (0. 153 g , 0. 32 

mmol, 60%) £#fc 0 
APCI-MS: m/z 475 [M + H] + 

'HNMR (CDC1 3 ) <5 (ppm) : 1.28-1.33 (m, 2H), 1.30 (t, J = 7. 48 Hz, 3H), 1.65-1.73 (m, 6H), 
1.65-1.73 (m, 6H), 2.02-2.06 (m, 2H), 2.57 (s, 3H), 2.60 (s, 3H), 2.57-2.68 (m, 3H), 
2.79 (q, J = 7.48Hz, 2H), 3.01-3.16 (m, 4H), 3.45 (s, 1H), 5.31 (s, 2H), 6.49 (d, 
J = 8.44 Hz, 2H), 6.84 (s, 1H), 6.98 (d, J = 8,44 Hz, 2H). 

mm 96 : 4-{[4-(2-X^;i^5, 1-J ^)V-m-^ 3- ^V[4, 5-b] If U -J>-^)V^)V) 7 

i^ts y] is? a^+i-y > (^#j 148) 

tt&fo 144 (488 mg, 1.12 mmol) £ THF (7.4 mL) IzMMU 5% « (3.7 mL) 
^&T9»1^bfeo S^a-&#l^2 mol/L7«^hU^A7K«^iP^ lil^Jl/ 

19) TffiSL, f#Snfe@^fb^#lSr^X^;VX-^;^e»^fbb, fl^rtll48 (360mg, 
0.922 mmol, 82.1%) 
APCI-MS: m/z 471 [M + H] + 

l H NMR (CDC1 3 ) 6 (ppm) : 1.31 (t, J = 7. 6 Hz, 3H), 1.45 (m, 2H), 1.97-2.18 (m, 3H), 
2.26-2.46 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H), 2.81 (q, J = 7. 6 Hz, 2H), 3. 05 (brd, 
J = 6.6 Hz, 2H), 3.76 (brs, 1H), 5.33 (s, 2H), 6.50 (d, J = 8. 4 Hz, 2H), 6.88 (s, 1H), 
6. 99 (d, J = 8. 6 Hz, 2H) . 

mm 97 : (l,4-^WXh°D[4.5]^-8-^;W{4-(2-X^;W5,7-^^;W3H-^5^ 
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V [4, 5-b] tf U i^>-3— Ol^JV) 7xnM7$ > 149) 

1, 4-^«Xk°n [4. 5] f*>-8-t>^l\ «M92 ^IWJiltLT, fl^fe 149 (JR 
^69%) £#fc c 
APCI-MS: m/z 421 [M + fl] + 

'B NMR (DMSO-d 6 ) <5 (ppm) : 1.22 (t, J = 7.4 Bz, 3H), 1.32-1.58 (m, 4H), 1.67 (m, 2H), 
1.80 (m, 2H), 2.51 (6H, DMSO CDbf— ^i^-A— 2.78 (q, J = 7. 4 Hz, 2H), 3.24 

On, IB), 3.84 (s, 4H), 5.23 (s, 2H), 5.48 (brd, J = 8. 1 Bz, IB), 6.48 (d, J = 8.4Bz, 
2B), 6.90 (d, J = 8.4 Hz, 2H), 6.92 (s, 1H). 

mmm 98 : w-g-x^vws, y-^^i^em" a 5-w tru -jy-z-Dv^M 71 
x;w-[4-(4-^^tf^^>?>'-w;p)v-^D^\^>;^^;WT$> 2 77;i«i tfb-a- 

^ 150) 



^#J148 (110 mg, 0.282 mmol) §1,2-^DDX^> (2.8 mL) t:ifU 1-^)1 
tf^^> ? > (0.625 mL, 0. 563 mmol) RtXh UTir h^>7jc^^^h U (119 mg, 
0.563 mmol) §Jn^ ^&T4l^fflH*bfeo SJfcjg^ftfc: 2 BolA*ttffc^hU^A*» 

MEEMU »>"J*^7A^aYb^77^- (2 mol/L T> 
t-7-^^7-;M: ^DD*M=1 : 19) n^tlTcih^m^ THF fc» 

iU (68. 7 mg, 0.592 mmol) CD THF ^£2J0;^T£Dfc2tlS££<3^U <b"&% 

150 (137 mg, 0.194 mmol, 68.8%) £#fc 0 
APCI-MS: m/z 475 [M + B] + 

'B NMR (DMS0-d 6 ) <5 (ppm) : 0.82-1.22 (m, 1H), 1.22 (t, J = 7. 4 Hz, 3H), 1.32-1.88 (m, 
8B), 2.23-2.90 (m, 22B), 5.24 (s, 2H), 6.42-6.50 (m, 2H), 6.58 (s, 4H), 6.88-6.95 (m, 
3B). 

HS&IM 99 : 4-[4-(2-X^;W5, 7-v^;lA-3B--f 5^V[4, 5-b] bf U>>>-3-^;V^^;W 7 

xx;i/T$y]^a^+hy> tffr»i5i) 

,^%149^V\ »M148 <h[Bj#^bT, ft^l51 (W 59%) £f#fc 0 
APCI-MS: m/z 377 [M + B] + 

'B NMR (CDC1 3 ) 6 (ppm) : 1.31 (t, I = 7. 5 Bz, 3B), 1.71 (m, 2H), 2.30 (m, 2H), 2.44 (m, 
4B), 2.60 (s, 3fl), 2.62 (s, 3B), 2.81 (q, J = 7. 5 Bz, 2B), 3.59 (brs, IB), 3.70 (brs, 
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1H), 5.34 (s, 2H), 6.53 (d, J = 8. 6 Hz, 2H), 6.87 (s, 1H), 7.00 (d, J = 8. 6 Hz, 2H). 
100 : /ra/2^4-{[4-(2-X^;W5,7-^^;l^3H-^5^VT4,5-b]fc°U> ? >-3--l';M 

=3-)V) A z/? p^-y-y-;]/ (4t€>m 152) 

tK^U^AT;^— (23.3mg, 0.616 mmol) £THF (0.6mL) tilU 0 °CT 
±^bT;i/5-^A (41.1mg, 0.308 mmol) <£>THF (0. 6 mL) »JPi 5 «#bfco ^ 
^^148 (60.0 mg, 0.154 mmol) 0DTHF (1.4 mL) mW&1i\\7L, 0 °CT0.5B#r^ 

^ufe„ Kmmtmz 2 moi/L 7j#ftt h u vj±7mm:i&^ wmx^-jw 2 nMmufco 

^>U*^M7A^D , ?h^77^- — ^DQ*M=1 : 49) TiSL, 

#6tl/d^f^^Xf;l'X-fJW^^^l^ fl^f 152 (yX#: h^>X{*=15 : 
85, 38.1 mg, 0.0971 mmol, 63.2%) 
APCI-MS: m/z 393 CM + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.02 (dq, J = 12. 6, 2. 6 Hz, 2X0. 85H), 1.25 (m, 2X0. 85H), 1.30 
(t, J = 7.6Hz, 3H), 1.42-1.78 (m, 8X0.15H), 1.85 (brd, J = 12. 6 Hz, 2X0.85H), 2.00 
(brd, J = 12.6 Hz, 2X0. 85H), 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 6 Hz, 2H), 
2.92 (d, J = 6.6Hz, 2X0.85H), 2.97 (d, J = 6. 1 Hz, 2X0.15H), 3.57 (m, 0.85H), 3.68 
(m, 1H), 4.00 (m, 0. 15H), 5.32 (s, 2H), 6.47 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H), 6.97 
(d, J = 8. 4 Hz, 2H) . 

MMM 101 : 4-{[4-(2-X^;W5,7-v^^;W3H-^^^V[4,5-b]b°U> ? >-3-'f;i/^^;W 

x^x;vT^y]^^;w^h^tFDtf^> (&&m 153) 

<ffr&%P7 (0.150 g, 0.54 mmol) CD^nnX^>l«^h^ti Fn tf-7>-4-#;i/^ 
TJVrtH (98.2 mg, 0.86 mmol) Mflgfflt (0.010 mL, 0.17 mmol) ?m%. 20 £f«#L 
fc^> hUTirh^^K^b^^h'J^A (0.343 g, 1.62 mmol) ^PtL 3.5 
»m#bfc 0 SJS^tlfc 2 mol/L7K^t:7"hU^A7Kf#^i0x.>KJS^lhU S^D 
n^^>T3HI^mbyco «)l§»«^^^^AT^$^:fcm> «BE», B 
^^'J»*7A^D-7h^77^f- (^iJ-> : @^X^;V=1 : 1) "dflbfc. # 

Btirc.ffiMi*x.? y-;v-^-r V7°d tf;px-^;^e>^^-r^> £ tKbHr% 153 

(82. 8 mg, 0. 22 mmol, 41%) £#/c 0 
APCI-MS: m/z 379 DM + H] + 
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L H NMR (CDCI3) 5 (ppm) : 1.30 (t, J = 7. 57 Hz, 3H), 1. 28-1.41 On, 2H), 1.65-1. 69 Cm, 2H), 
1.69-1.76 (m, 1H), 2.60 (s, 3H), 2.62 (s, 3H), 2.81 (q, J = 7.57 Hz, 2H), 2.97-2.99 
(m, 2H), 3.32-3.41 (m, 2H), 3.71 (s, 1H), 3.95-4.00 (m, 2H), 5.32 (s, 2H), 6.49 (d, 
J = 8.51 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.51 Hz, 2H). 

mmm 102 : 4-C4-(2-x^;^-5, i-^^jv-m-^^m, 5-w tf u 7 

zczuVTS. /] jWM- (4-5=- h7bF u\d?~)V) tf^U ^> 1 54) 

fcSmuZ (0.166 g, 0.44 mmol) ®^nnx^>MM (0.176 mL, 3.08 mmol) 
S.^b9fcFn-4-t!^y> (0.224 mL, 2.42 mmol) ^iP^. 20 ^f«#bfet^ h'JT 
irh^^TK^b^^hU^A (0.345 g, L 63 mmol) £^^«M^#bfeo S)S 

2 moi/L 7j<m^^- b u v^ymmmnx-p n p^;i/at? 3 mmmvfro mmm&m 

!7-Y- (/7DO*M : 2 mol/L T>^XT-;<^ 7 : 1) T*»$£bfc 0 #£>tl 

fe^n^x^ ;v-$vf v^n t°;i/x-^;^ ^HMHf § £ tfc £ 154 (44. 2 

mg, 0.093 mmol, 44%) grftfco 
APCI-MS: m/z 462 [M + H] + 

'H NMR (CDC1 3 ) d (ppm) : 1.24-1.33 (m, 2H), 1.30 (t, J = 7. 52 Hz, 3H) , 1.53-1.66 (m, 2H), 
1.74-1.80 (m, 5H), 2.13-2.25 (m, 2H), 2.47 (s, 1H), 2.60 (s, 3H), 2.62 (s, 3H), 2.79 
(q, J = 7.52 Hz, 2H), 2.97-3.00 (m, 4H), 3.32-3.40 (m, 2H), 3.71 (s, 1H), 3.99-4.04 
(m, 2H), 5.32 (s, 2H), 6.47 (d, J = 8. 62 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 62 Hz, 
2H). 

103 : 4-[4-(2-X^tV5, 7-^pWW3H--f ^V[4, 5-b] tf U z?>-Z-1 )\>^)V) y 
xx;VT5/]xb^t:FDtf^> (fl^r$5l55) 

^%P7 (0.150g, 0.54 mmol) ©^Dn^^>i»:rh7t ^n-4-t°^7 > (0.075 
mL, 0.81 mmol) TkZMfflfc (0.216 mL, 3.78 mmol) £iP7L 30 #r*«£Lfc^ hUT"feh 
^^TK^W^m^- h U (0. 343 g, 1. 62 mmol) £Jn?L mUXMWm^VtCo &}fcU& 

2 mo 1/L jmttt- b U ^ A7K*§^£»®fc£#lt U ^PD^^>T3 IH^tti Lfc 0 
«JB^7K«V^->^ATl^$ii-^ MEE«U ^^v-Ut^^^^A^D 
(^it> : I^X^;i/=l : 1) T«bfeo tt&nfe^^rX^y-^- 
^yyDtf;VX-^-;^^B^T ; g)il<h^D'ft;^ 155 (53.0 mg, 0.15 mmol, 27%) 
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APCI-MS: m/z 365 CM + BQ + 

l H NMR (CDClg) <5(ppm): 1.30 (t, J = 7. 49 Hz, 3H), 1.41-1.49 (m, 2H), 1.95-1.99 (m, 2H), 
2.57 (s, 3H), 2.59 (s, 3H), 2.79 (q, J = 7.49 Hz, 2H), 3.42-3.46 (m, 4H), 3.92-3.97 
(m, 2H), 5.31 (s, 2H), 6.49 (d, J = 8.62 Hz, 2H), 6.84 (s, 1H), 6.97 (d, J = 8. 62 Hz, 
2H). 

$mm 104 : 4-[4-(2-X^;W5, l-^^JV-ZE~i ^/[4, 5-b] tfU ^>-3-f )W?)V) 7 
/] ^)V-\-{\-^)VX.J-)V) tf^U S» (-fb^-t/ 156) 
it-a^UZ (0.150 g, 0.40 mmol) ©X^/— ;i/^^T"fe h> (0.029 mL, 0.40 mmol) 
R^h7-rvyn^^>^> (0.149mL, 0.50 mmol) m^7Ltz. a 1 BfPeflft, y7>tt 
^frJ^t^HJ^A (17 mg, 0.27 mmol) ££P;^M«gd*#L-fco Kj^S^^KS 

mhfcio iS^->U *^M7A^ n Y h^77^ - (^nn*M : 2 mol/L T>^7 

-^^/-;»^=i9 : 1) T«MUfe 0 tt&nfe^^x^y-^-^y^ntf^x- 

5 = -;V^S)»^*l"-5C<i:tc:<J;D'f^#;l56 (21.5 mg, 0.051 mmol, 13%)£#fco 
APCI-MS: m/z 420 [M + H] + 

'H NMR (CDClg) <5(ppm): 1.07 (d, J = 6.61 Hz, 2H), 1.30 (t, J = 7. 53 Hz, 3H), 1.38-1.45 
(m,2H), 1.53-1.63 (m, 6H), 1.76-1.80 (m, 3H), 2.12-2.20 (m, 2H), 2.60 (s, 3H), 2.61 
(s, 3H), 2.80 (q, J = 7. 53 Hz, 2H), 2. 93-2. 98 (m, 6H), 5.32 (s, 2H), 6.47 (d, J = 8. 59 
Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 59 Hz, 2H). 

105 : 4-[4-(2, 5, 7- h U ^;i/-3H~< ^V[4, 5-b] tf U -J>-%--()V^)V) yx.- 

;vy^/]*5P;i/tf^o^> (ffr&%i57) 

XHl 

{b^P33 (1.44 g, 6. 77 mmol) (Dz?S7UU^>m&Z, fc-£-#jPll (1. 20 g, 4. 51 mmol) 
MMm (0. 074 mL, 1. 35 mmol) £JRtL 15 ^M^bfc^ h U T± h^^m^^m 
^"hU^A (2.86 g, 13.5 mmol) ^iP^ ^iT? 1. 5 I^W^bfco mm&'MZ 2 mol/L 

7j<m^ h u # A7K?M&^^£#itu ^nn^ >t 3 mam bfe 0 tii^i 

- : I^X^J^l : 2) -mML 4- [4- (2, 5, 7- h U ;>WW3H-f 5^V[4, 5-b] 
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y^JV (1.60 g, 3.45 mmol, 77%) &Wz. 0 
APCI-MS: m/z 464 [M + H] + 

'HNMR (CDClj) 6 (ppm) : 1.06-1.26 (m, 2H), 1.45 (s,9H), 1.63-1.75 (m, 3H), 2.51 (s, 3H), 
2.60 (s, 6H), 2.60-2.71 (m, 2H), 2.97-2.99 (m, 2H), 3.74 (s, 1H), 4.09-4.11 (m, 2H), 
5.30 (s, 2H), 6.47 (d, J = 8. 59 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 59 Hz, 2H). 

Jin 1 TltStlfc 4-[4-(2, 5, 7- h U ;>WV-3H--f =^V[4, 5-b] tf U ^>-3-f 
^x^T^y]^^;l/H^U ^>-l-^;l/#>^ /er/-^;i/XX-x;V (1.53g, 3.31mmol) 
(D?UU^)V&mWL (15 mL) 4 mol/L Mt^iit-Bt&X^l'igBlfc (7.0 mL) ^riP^?M 
T 2 BtrM^b^o SJS^tl£ 2 mol/L 7»ib^- h U ^ATkMre pH €r 12 KSHSU ^ 

(1.20 g, 3.3 mmol, 99%) £#fc 0 . - 

APCI-MS: m/z 364 [M + H] + 

'H NMR (CDC 1 3 ) 6 (ppm) : 1.12-1.24 (m, 2H), 1.60-1.76 (m, 3H), 1.86 (m, 2H), 2.50 (s, 
3H), 2.58-2.62 (m, 2H), 2.60 (s, 6H), 2.93-2.98 (m, 2H), 3.06-3.11 (m, 2H), 5.30 (s, 
2H), 6.49 (d, J = 8.58 Hz, 2H), 6. 87 (s, 1H), 7.02 (d, J = 8.58 Hz). 

rnmm ioe : 4- [4- (2, 5, 7- h u ^)i-m-^^^m, 5-b] tf y 7x^ 
;i/T$ /] ^^;w-(4-^ h 9 1 Ho tf 7^;W tf^u >>> (ft£* 158) 

157 (0.250 g, 0.69 mmol) (D 1, 2-^DDX^>iitfb7k Hn-4-tf^Z 
> (0.096 mL, 1.04 mmol) £Jfcll5M^Uc^ hUTir b^^TK^b^^bU 
(0.439 g, 2.07 mmol) ^Jq^fflT 5 B#F*lflt#bfco K^M^C 2 mol/L TK^ft^ 

m^rcWi. MJEMbfco ?«£^y#^>#^A^P^h^:7^- (^DD«: 
2 mol/L 7>t-7 - ^ 7 -;i«=19 : 1) T*»§SU #e>tl^^X^/-;V-^-f 
V:/ntf;iX— ^)Vfr^nmmt%^b.\Z&m\&mm (0.166g, 0.37 mmol, 54%) 

/v_o 

APCI-MS: m/z 448 [M + H] + 

! H NMR (CDC1 3 ) 6 (ppm) : 1.24-1.36 (m, 2H), 1.62-1.65 (m, 3H), 1.72-1.76 (m, 4H), 
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2.08-2.16 On, 2H), 2.41-2.50 On, 1H), 2.50 (s~ 3H), 2.60 (s, 6H), 2.95-2.99 (m, 4H), 
3.32-3.40 (m, 2H), 3.72 (s, 1H), 3.99-4.04 (m, 2H), 5.30 (s, 2H), 6.48 (d, J = 8. 59 
Hz, 2H), 6.87 (s, 1H), 6.99 (d, J = 8.59 Hz, 2H). 
SI* : 148-150 "€ 

mm 107 : 4-[4-(2, 5, 7- h U ;*5P;W3H-f $^/[4, 5-b] t!U Ol/pWl/) 7x^ 

IS1 

-fb-n-^ P37 (0.50g, 1.88mmol) CD THF— DMF (1 : 1) (6.0mL) fcEDC (0.468g, 2.44 
mmol) > H D^r^>V h U 7^~-)Vim® (0.305 g, 2. 26 mmol) 
U^>-4-#;]/2j*>&Sg&£ (0.406 g, 2.26 mmol) &mX, 12 B#M#Uco SJS 

tg^tc i moi/L 7mtkirhvv2±7mmmux2uu^)V2^ 3 iHMmu wms^ 1 

I^-ffi«tfcoffiyUM>*7A^D , 7h^77^--(^Pn*M : 2molA 
T>^T-^^y-;p=i9 : 1) TfSt, l-^^;Vtf^U> ? >-4-^;^>m[4-(2 ) 5,7- 
h U ^^;W3H--f 5^VL4, 5-b] tf U i?>-3-f 7x-^T5 F] (0. 596 g, 1. 52 

mmol, 81%) &#fco 
APCI-MS: m/z 392 [M + H] + 

'HNMR (CDCI3) 5 (ppm) : 1.86-2.01 (m, 2H), 2.15-2.21 On, 1H), 2.27 (s, 3H), 2.46 (s, 
3H), 2.59 (s, 3H), 2.61 (s, 3H), 2.89-2.94 (m, 2H), 5.39 (s, 2H), 6.89 (s, 1H), 7.09 
(d, J = 8.59 Hz, 2H), 7.30 (s, 1H) , 7.43 (d, J = 8. 59 Hz, 2H). 
1*12 

yjv^ymm^rf, 7K*^u^at;^^a (77.4mg, 2.04mmoi) (Dim mm (3.0 

mL) ^0°CTH^fbT;^^A (0. 136 g, 1.02 mmol) CD THF mWL (2. 5 mL) £$ITb& 

f)^H\\Xtz. 0 Mz. x@i -ri#&tifei-^^;i/tf^u^>-4-^;i/^>m[4-(2 ) 5,7-hU^ 

^;l/-3H-^T 5^V[4, 5-b] tfl) i?>-3-1 JV^^JV) :7a:x;i/X^ H] (1.53 g, 3.31 mmol) 
© THF jg?R (3. 0 mL) &mTLf£&ZJMtt 0 0 15 ftmtWL>td$L. MUX* 1. 5 Uf^l 

^bfco SjSf^trtc 2 mo l/L 7KMbi~ h u ^ A7K«£inM1«x5P;Ke 3 nwm Ufco 
^^x^y-;v-^yyntvi/x-^;^&^^T^^:<h^cfcD{t:^ 159 (44.3 mg, 
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0. 12 nnnol, 23%) £rf#7b> 
APCI-MS: m/z 378 [M + H] + 

'HNMR (CDC1 3 ) 6 (ppm) : 1.26-1.39 (m, 2H), 1.49-1.53 (in, 1H), 1.72-1.94 (m, 3H), 2.26 
(s, 3H), 2.50 (s, 3H), 2.60 (s, 6H), 2.84-2.88 (m, 2H), 2.97 (s, 2H), 3.71 (s, 2H), 
5.30 (s, 2H), 6.49 (d, J = 8. 34 Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8. 34 Hz, 2H). 
m&M 108 : 4-[4-(2, 5, 7- h U ^)V-m~i ^V[4, 5-b] tf U >*>-3— f 

a ^^;m-(i-^^;vh^u ^>-4--r ;v) twj e?> m-mn 160) 

{b-a^J 157 (0.250 g, 0.69 mmol) CO l,2-^nnx^>iifc, l-^WW-tf^U F 
> (0.128mL, 1.04 mmol) 20 ^TOH^tfc^> hUT-feh^^K^b^m^hU 

(0.439 g, 2.07 mmol) 4 mmMWht^ BfimStofiZ 2 mol/L 7Wfb^- 

mol/LT>^xy-;*^/-;i4«=19 : 1) T*i§5(U ft^nfc^^X^/"^-^ V 
yntf;VX-T-;i/^S^M^T^^i^J;D^#J 160 (0.139 g, 0.30 mmol, 44%) 

fee 

APCI-MS: m/z 461 [M + H] + 

'H NMR (CDC 1 3 ) d (ppm): 1.22-1.37 (m, 2H), 1.55-1.68 (m, 4H), 1.74-1.79 (m, 8H), 
1.88-1.96 (m, 2H), 2.13-2.22 (m, 2H), 2.28 (s, 3H), 2.50 (s, 3H), 2.60 (s, 3H), 2.90-2.96 
(m, 6H), 3.72 (s, 1H), 5.30 (s, 2H), 6.47 (d, J = 8.51 Hz, 2H), 6.87 (s, 1H), 6.99 
(d, J = 8.51 Hz, 2H). 
II*: 118-120 °C 

mm 109 : 4-[4-(2,5,7-hU^^;^-3H-f5^VC4,5-b3HU^>-3-r;V^^;V)^xX 

jvr^ /] ^;M-(i-^;i/x^;v) tf^u $?> (fc&m i6i) 

{b^#H57 (0.350 g, 0.97 mmol) <D 1, 2-^DDX^>i$H7t h> (0. 106 mL, 1. 46 
mmol) *m20^W^L^ h U 7± h^7mih^m± h U OA (0.616 g, 2.91 

mmol) m^m^immw^r^ mm&m\zi mi/Lymit^vvvAymmtmz.^ 

77 n U * # >T 3 IhM £B U WW Si^Kii^^^^AT^i^tfeE Mffi«bfeo 
?«^>U#^>^PTh^:7^— (77Dn^;i/A : 2 mol/L 7 >^EXT - ^ ^ 7 —Jim 

1^=19:1) tiiu ^^nfc^^x^y-^-^vyntf^x-^i/^s^^T 
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%>Zi}i\Z& 0^-0^ 161 (0.205 g, 0.51mmol, 52%) £r#fco 
APCI-MS: m/z 406 [M + H] + 

'HNMR (CDC1 3 ) <5(ppm): 1.03 (d, J - 6. 60 Hz, 6H), 1.28-1.33 (m, 2H), 1.51-1.56 (m, 1H), 
1.74-1.78 (m, 2H), 2.07-2.14 (m, 2H), 2.50 (s, 3H), 2.60 (s, 6H), 2.66-2.73 (m, 1H), 
2.87-2.91 On, 2H), 2.95-2.99 (m, 2H), 3.71-3.72 (m, 1H), 5.30 (s, 2H), 6.48 (d, J = 
8.53 Hz, 2H), 6.87 (s, 1H), 6. 99 (d, J = 8. 53 Hz, 2H). 
St& : 134-136 *C 

mmm HO : /ra/z^4-{4-[2-(^^>-2-^;l/)-5,7-^^;W3H-^^^V[4,5-Z»]tfU> ? > 

-3— r y^—ivT^j)^? u^-y-ytDV^ntt-^v^) yx^wrs h 

tfb^l62) 

{ti^P29 (75.0mg, 0.158mmol) M'l-(2-75yxf JW WJ> (0. 032 mL, 0.244 

mmoi) &m^\ mmmw tmmoijimzT, ft^i62 (83.6mg, 95%) &wto 

ESI-MS: m/z 557 01 + H] + 

'HNMR (CDClg) 6 (ppm) : 1.08 (dq, J = 2.4, 14.0 Hz, 2H), 1.58 (dq, J - 2. 6, 15.3 Hz, 
2H), 1.91 (brd, J = 12. 9 Hz, 2H), 2.06 (tt, J = 3. 5, 12.0 Hz, 1H), 2. 14 (brd, J = 11.9, 
2H), 2.42-2.48 On, 6H), 2.61 (s, 3H), 2.66 (s, 3H), 3.18 On, 1H), 3.33 (q, J = 5.6 
Hz, 2H), 3.67-3.81 (m, 4H), 5.63 (s, 2H), 6.02 (brs, 1H), 6.43 (d, J = 8. 6 Hz, 2H), 
6.51 (dd, J = 1.7, 3.5 Hz, 1H), 6.95 (d, J = 8. 6 Hz, 2H), 6.97 (d, J = 3. 5 Hz, 1H), 
6.96 (s, 1H), 7.60 (d, J = 1.3 Hz, 1H). 

mmm.m : /ra/?^4-{4-[2-(^^>-2-^;i/)-5,7-^^;i/-3H-^^^V[4,5-d]t£U> ? > 
H (fc£4&163) 

Yb^P29 (75.0mg, 0.158mmol) £JBV\ £gfffi09 69 tmU(D^mzX, ^#1163 (83.2 
mg, 100%) £#fc 0 
ESI-MS: m/z 527 [M + H] + 

l HNMR (CDCI3) 6 (ppm): 1.08 (brq, J = 11.4 Hz, 2H), 1.65 (brq, J = 13.2 Hz, 2H), 1.76 
(brd, J = 10.9 Hz, 2H), 2.14 (brd, J = 10. 7 Hz, 2H), 2.29 (s, 3H), 2.60 (s, 3H), 2.65 
(s, 3H), 2.36-2.43 (m, 5H), 3.19 (m, 1H), 3.48 (brs, 2H), 3.61 (brs, 2H), 5.63 (s, 
2H), 6.42 (d, J = 8.4 Hz, 2H), 6.50 (dd, J = 1.7, 3.3 Hz, 1H), 6.91 (s, 1H), 6.95 (d, 
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J = 3. 1 Hz, 1H), 6.97 (d, J = 8.3 Hz, 2H), 7.59 (d, J = 1.5 Hz, 1H). 

mmm 112 4-[4-(2-x^;w-^^;v-3H--r$^V[4,5-b]b o u^>-3--r;i/^^;v)-7xri 

^-a-#lP33 (0.810g, 3. 80 mmol) (Di?t7UU*&>ffimz, fb^P35 (0.809g, 3.04mmol) 
*i0^.15^»bfe^> hUT-feh^>7K^b^m^-hU^A (1.93 g, 9. 12 mmol) 

«bfco it^>U^Mn7h^77^ - (a^> : l«X^V=l : 2) 
fc-^164 (1.44 g, 3.04 mmol, 100%) £#fc 0 
APCI-MS: m/z 464 DM + H] + 

•H NMR (CDCI3) 8 (ppm) : 1.12-1.16 (m, 2H), 1.33 (t, J - 7.49 Hz, 3H), 1.45 (s, 9H), 
1.66-1.73 (m, 3H), 2.62-2.71 (m, 2H), 2.67 (s, 3H), 2.87 (q, J = 7. 49 Hz, 2H), 2.96-2.98 
(m, 2H), 4.09 (s, 1H), 5.35 (s, 2H), 6.48 (d, J = 8. 44 Hz, 2H), 6.98 (d, J = 8. 44 Hz, 
2H), 7.00 (d, J = 5.14 Hz, 1H), 8. 21 (d, J = 5.14 Hz, 1H). 

mmi 113 : 4-[4-(2-X=P;W-pWl/-3H-r ^V.[4, 5-b] tf Uv*>-3--f;]/pW» 7i- 
)\>7SiA^)\,}d^W> (^#J165) 
ffr8^164 (1.44 g, 3.04 mmol) (D 2 UUifr)V JxMW. (15 mL) \Z 4 mol/L MfrKHt-W 

m^)mm (7.0 mD ^nxw^inmrnvtio mm&m&i m\n.jmft&-vv 
vi^mm:^ & 12 lareu ^uu^)v^ 3 inittmbrco ^mm^wkwrn*??*^ 

V&Vtim$-&rc&, ffiWU {bHr^l65 (1.03 g, 2:84 mmol, 93%) £#fc 0 
APCI-MS: m/z 364 [M + H] + 

'H NMR (CDC1 3 ) <5 (ppm) : 1.12-1.23 (m, 2H), 1.33 (t, J = 7. 57 Hz, 3H), 1.62-1.71 (m, 4H), 
2.53-2.62 (m, 2H), 2.67(m, 3H), 2.86 (q, J = 7. 57 Hz, 2H), 2. 95-2. 97' (m, 2H), 3.06-3.10 
(m, 2H), 3.72 (s, 1H), 5.35 (s, 2H), 6.73 (d, J = 8. 59 Hz, 2H), 6.97-7.00 (m, 3H), 
8. 20 (d, J = 4.95 Hz, 1H) . 

mm 114 : 4-[4-(2-X^;i-7-^^;W3H-^^^V[4, 5-b] t°U ^>-3-f )V^)V) 7rcX 

ji/75 y] ^)V-\-{\-^)V\±^) tf^u s» tffc^ti 166) 

{^^165 (0. 250 g, 0.69 mmol) 0 1, 2-^nDX^>J§^ (3. 5 mL) fc, l-;Wl-4- 
tf^sU H> (0.128mL, 1.04 mmol) ■ m\\PL 20 #r«#UHJ^ h'JTirh^r^JcmW^ 
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m^-hU^A (0.439 g, 2.07 mmol) &}K\%m&V 4 mB&tifrlslto EJ&S^ftfc: 2 mol/L 

3fc;i/A : 2moi/LT>^xr-^/-;i4«=i9 : i) -cfflHSU #e>txfeM^x^y— 
v y°u ^x.-^A^nmm-^z.nz^. m (o. 172 g, 0. 37 moi, 54%) 

APCI-MS: m/z 461 [M + H] + 

'H NMR (CDClg) 6 (ppm) : 1.25-1, 29 On, 2H), 1.33 (t, J = 7. 60 Hz, 3H), 1. 57-1. 62 (m, 3H), 
1.73-1.77 On, 4H), 2.12-2.20 (m, 3H), 2.25 (s, 3H), 2.67 (s, 6H), 2.86 (q, J = 7.60 
Hz, 2H), 2.87-2.98 On. 6H), 3. 69-3.73 (m, 1H), 5.35 (s, 2H), 6.47 (d, J = 8. 44 Hz, 
2H), 7.00 (d, J = 4.86 Hz, 1H), 8.20 (d, J = 4.86 Hz, 1H). 

mmm 115 : {5-(2-x^;i^5,7-^^;K^^V[4,5-^]h 0 u^>-3-<;M^;i/)^u^> ? 

>-2--f;W 7 x.-)VT^ > W®M. 167) 

TO©x^;i/ 4-^nn-2-(^^;i/^)tfU^> ? >-5-^;v^v'^-h (5.00 g, 21.5 

mmol) ^X^/-;V (72 mL) mftfc (14 mL) (14.0 g, 214 mmol) £ 

tn^feo #^vr, « (2.95 mL, 51.5 mmol) £ 3 'mfc^ttXbn*., 2 B#PM$L 

^mm&zwi^rcmz, 5MMe«u igs^nn*Mi», mw^k 

1 : 20) fCTffiStT^ Z\L\z£.V), JL^)V 2- (^^;V^) fc° U 5 i?>-S-%)V#*is7- h 

(1.54 g, 36%) mWfro 
ESI-MS: m/z 199 [M + H] + 

'H NMR (CDC1 3 ) <5 (ppm) : 1.41 (t, J = 7. 1 Hz, 3H), 2.61 (s, 3H), 4.41 (q, J = 7. 1 Hz, 

2H), 9.02 (s, 2H). 

X*§2 

nm 1 Tt#e>n^x^;v 2-(^^;v^) tfu 5^>-5-#;v:#^>^- b (o. soo g, 4. 03 

mmol) ^^^l/> (40 mL) OWU tf-^Pni^t«? (1.61 g, 6.06 mmol) SjJP 
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(20 mL) ld§#PU TXU> (0.730 mL, 8.01 mmol) 90 °ClCT 6 RftftK 

#bfe 0 SjJ^g^fic (+) -SaSb-t U *7 A# U # A*«§SKRt^Kx^;i/Sip^T#^b 

3) (cxftirr §u<h};J:0x^ 2-(7x-JI/7^/) HU5S?>-5-#;i/#^>v— h 

(0.871 g, 89%) £#fco 
ESI-MS: m/z 244 [M + H] + 

*H NMR (CDC1 3 ) 5 (ppm) : 1.39 (t, J = 7. 1 Hz, 3H), 4.37 (q, J = 7.1 Hz, 2H), 7.12 (tt, 
J = 1.2, 7.4 Hz, 1H), 7.38 (t, J = 1.2, 7. 4 Hz, 2H), 7.63 (dt, J = 1.0, 7.6 Hz, 2H), 
7.72 (brs, 1H), 8.97 (s, 2H). 
X@3 

xn 2 x#e>tifcx^;i/ 2- (y x^;i/75 y ) tf u ^ ^>-5-#;i/#¥>^- h (o. 590 g, 

2.42 mmol) £h;VX> (25 mL) till, -78 °Ct^lbfc^ 1 mol/L zK^ffciM'V:? 
^;i/T;V5X^A- h;l/X>« (7.30 mL, 7.30 mmol) ^iP^.T-78 'CfcT 3 H#ffiflH$L 

fee iMx^;v^in^T^^x#b<j«#Ufe ; ft, wt&i&zfc fi^p^7K©jigxmtb 

fco M7K«V^v"^7A^X^#$-&fcm> MJETXMLfco iS^y'J^'M7A 

/7p-?h^77^" c^nn^VA : y^y-;v=50 : 1) i:xSIt§^iiiit), 5-t 

HD^f ;H-(7x-^7^y) H'J (386 mg, 79%) 

ESI-MS: m/z 202 [M + H] + 

l H NMR (DMS0-d 6 ) 5 (ppm) : 4. 39 (d, J = 5. 3 Hz, 2H), 5. 18 (t, J = 5. 5 Hz, 1H), 6. 92 (brt, 
J = 7.4 Hz, 1H), 7.27 (brt, J = 8. 1 Hz, 2H), 7.7 (brd, J = 8. 2 Hz, 2H), 8.42 (s, 1H), 
9.59 (s, 2H). 
Xg4 

X© 3 T#£>nfc 5-k HD^^^H-(7x-JP75y) tf 'J 5y> (280 mg, 1.39 
mmol) £ DMF (10 mL) K3S#U <5^V-;i/ (190 mg, 2.76 mmol) Rtf tert-7~3-)Vi? 
*f)\&V)V9WJ r 5 (420 mg, 2.79 mmol) £in*_T, ^fitCT 2 BSBHIBfcUfc. SJSS 
i§r^£I1^x^;M£T#IRU tK «i^7Jc^T^bfeo W^B^««v^->»7 

143 



WO 2005/082904 PCT/JP2005/003656 

*+h>=i:io) \zxffiWrz>zt\z£r>, ^-{tert-y^)V^^)V^U^^)V)-2-{y 
xn^7$y)H'J5y> (423 mg, 82%) £#fc 0 
ESI-MS: m/z 316 [M + HJ + 

l H NMR (CDC1 3 ) 6 (ppm) : 0.12 (s, 6H), 0.94 (s, 9H), 4.63 (s, 2H), 7.05 (brt, J = 7.4 
Hz, 1H), 7.35 (brt, J = 8.3 Hz, 2H), 7.41 (brs, 1H), 7.62 (brd, J=7.8Hz, 2H), 8.39 
(s, 2H). 
X$I5 

x@4T#e>nfe5-(/er/-^;v> 5 ^^;^>n^>^^;w-2-(^x-;i/T5/) tfu 

> (370 mg, 1.17mmol) £THF (15 mL) £}#$¥U ~mt^-tert-y*^)V (770 mg, 3.52mmol) 
R^4-^^;l/T^/ tfU^> (215 mg, 1.76 mmol) £iP^ 70 °C\ZX 2 l$5BflH$Lfco 
SJ^^^^IMx^;l/tT#f^Lfe^ 7K> »I^7K^T^bfe 0 Willi 

^X^;V : ^i^>=l : 6) (CT»T^^i(Cj;D ^(/erZ-^^V^^^l/^n^^^ 
^;V)tfU^^>-2— f;W^a:X;l/^;i/;t5>m /er/-^;i/XX^;i/ (564 mg, 

m) 

ESI-MS: m/z 416 [M + H] + 

'H NMR (CDClg) 6 (ppm) : 0.10 (s, 6H), 0.91 (s, 9H), 1.45 (s, 9H), 4.72 (s, 2H), 7.21 
(dd, J = 1.4, 8.8 Hz, 2H), 7.26 (brt, J = 7.3 Hz, 1H), 7.37 (brt, J = 7. 7 Hz, 2H), 
8.61 (s, 2H). 
XS6 

#;i/m>& tert-ttfrttrrfr (560mg, 1.34mmol) £THF (10 mL) »$?U l.Omol/L 
^b^y^T^X^A^^UF-THF ?S?R (4.02 mL, 4.02 mmol) MUlZX 
1.5 RHraW^bfe. SJ^^SS^X^Wrr^^ 7K I^D^7j<^T»Lfeo W 

7h^77^- (Ht&X^;!/ : ^+r>=3 : 1) fcTflfitrS dtlCJ; D (5-fc 

f ;HfU 5i?>2-f;W 7i^;V/^ >S to^VXXf;P (336 mg, 83%) £# 

ESI-MS: m/z 302 [M + H] + 
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»H NMR (CDClg) 6 (ppm) : 1.47 (s, 9H), 4.65 (s, 2H), 7.23 (brd, J = 7.3 Hz, 2H), 7.29 

(brt, J = 6.6 Hz, 1H), 7.39 (brt, J = 7. 9 Hz, 2H), 8.61 (s, 2H). 

ZOS7 

Jim 6 Tl#^nfc(5-hFD^^^;l/t 0 »J^^>-2--f;i/)^a:^;l/A;VA^>m tert- 
y^;VXX^;l/ (286 mg, 0.949 mmol) S^DD^^> (10 mL) \ZBMV, 0 'CKlTh 
UX^75> (0.265 mL, 1.90 mmol) &tWb^>X;i/*x;V (0;147mL, 1.90 mmol) 

AKTlSft£«:1& MBEMbfCo ^Cfc, #&n^«^DMF (10 mL) 2-X^ 
;W5, 7-^^^;U-f ^ ^VC4, 5-ZG U >>> (234 mg, 1 . 34 mmol) Rt&R^bU • 1 7K 
» (56.0 mg, 1.34 mmol) 60 TClrT 3 mmMWVTco SJ^M^^«X^;V 

1t>=3 : 1) ICT*!®^ £ i^cfc D [5- (2-X^;W5, 7-^^WW ^ i^V[4, 5-Z>] b° 'J >>> 
-3— OV^)V) )d^^Jy-l-^)V\y^)Vti)Vn^>m /er/-^VXXr;V (412 mg, 
81%) £f#fc 0 

ESI-MS: m/z 459 [M + H] + 

'H NMR (CDClj) 6 (ppm) : 1.38 (t, J = 7. 52 Hz, 3H), 1.41 (s, 9H), 2.56 (s, 3H), 2.59 (s, 
6H), 2.85 (q, J = 7. 5 Hz, 2H), 5.37 (s, 2H), 6.87 (s, 1H), 7.16 (dd, J = 2.0, 7.0 Hz, 
2H), 7.27 (tt, J = 1.3, 7.3 Hz, 1H), 7.36 (tt, J= 1.7, 7. 7 Hz, 2H), 8.59 (s, 2H). 
X@8 

jM 7 ~rm Zftfr [5- (2-x^;k-5, i-j^) w ^ [4, 5-zfl tf u ^>-3--r tf 

U5>*>-2— Ol/]:7;cx;kfr;i/m>^ /er^^l/XT^;!/ (310 mg', 0.676 mmol) 
$r;—)V (5 mL) fcjftl&U 4 mol/L i&ftaRiit-l, 4-^W>^ (4 mL) £in*.> 

Z\b\Z&.X)tt£mm (255 mg, 96%) £#fco 
ESI-MS: m/z 359 [M + H] + 

'H NMR (DMS0-d 6 ) 5 (ppm) : 1.39 (t, J = 7.7 Hz, 3H), 2.60 (s, 3H), 2.64 (s, 3H), 3.32 
(q, J = 7.7 Hz, 2H), 5.57 (s, 2H), 6.93 (t, J = 7. 3 Hz, 1H), 7.24 (t, J = 8. 1 Hz, 2H), 
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7.35 (s, 1H), 7.68 (d, J = 7.7 Hz, 2H), 8.59 (s, 2H), 9.77 (brs, 1H). 
HBU£ : 146-150 °C 

mmm 116 : ^4-[4-(2,5,7-hU^^;W3H-^5^/[4,5-Z»]HU^>-3-^;i/^^;l/)7 

x.-)vrs. a n^>*^j|?>Kif;i/xxf;i/ (fo&Ma 168) 

fl^«17 (0.500g, 1.51mmol) ^DDMA (15 mL) BV{k*^)V (0.377 

mL, 6.06 mmol) SJP^SSftfcT— i^^b^ MJBWbfco &WT3£?lE£ DMF (5 mL) 
lCi&fl¥U ft^B&Pll (0.476g, 2. 95 mmol) ^55%7jc^b^hU r >A (0.129g, 2. 96 mmol) 
(DIM mm (10 mL) £0 'CfcTWTb, gSiCT 5 Bf Ffljt^bfco t^nMbT >^Ex:^ A 

^D^b^^- (M!X^:^it>=5 : 1) \ZXmmt%Z.£\Z&r)tt£&3 168 
• (0. 636 g, 43%) £#fco 
ESI-MS: m/z 421 [M + H] + 

[ H NMR (CDC1 3 ) 5 (ppm): 1.25 (t, J = 7. 1 Hz, 3H), 1.58-2.97 (m, 8H), 2.45 (m, 1H), 2.50 
(s, 3H), 2.59 (s, 3H), 3.42 (m, 1H), 4.12 (q, J = 7. 1 Hz, 2H), 5.29 (s, 2H), 6.48 (d, . 
J = 8.4 Hz, 2H), 6.86 (s, IH), 6.97 (d, J = 8.4 Hz, 2H). 

117: /ra/?5-4-[4-(2,5,7-hU^^;W3H-^a^VT4,5-^b 0 U^>-3-'1';i/v<^;W 

y^)ir^ n □AW>*j^>ix?ji/xxf;i' 169) 

{t:^P20 (1.07 g, 3. 23 mmol) «M 116 <hl^tl©;^CT^tJ 169 (0.670 

g, 49%) £#fc 0 
ESI-MS: m/z 421 [M + H] + 

'H NMR (CDCI3) 6 (ppm) : 1. 05 (dq, J = 3. 3, 13.2 Hz, 2H), 1.22 (t, J = 6. 9 Hz, "3H), 1.52 
(dq, J = 3.0, 13.2 Hz, 2H), 2.00 (m, 2H), 2.14 (m, 2H), 2.23 (It,' J = 3.6, 12.2 Hz, 
1H), 2.47 (s, 3H), 2.57 (s, 6H), 3.16 (brt, J = 10.1 Hz, 1H), 4.09 (q, J = 7. 3 Hz, 
2H), 5.26 (s, 2H), 6.45 (d, J = 8.3 Hz, 2H), 6.84 (s, 1H), 6.96 (d, J = 8. 5 Hz, 2H). 

mmrn m : ^^4-[4-(2-x^;w7-^^;w3H-^^^V[4,5-z>]Hu^>-3--r;i/^^;w 
7x.~)ir^ si is? D^t>^;^>ix5 1 ji/xxf;i' tft^rti no) 

fb^P23 (1.43 g, 4. 15 mmol) ^^Dn» (40 mL) KJgfcpU BVfc^JV (1.30 
mL, 20.9 mol) SfJP^atCT-^S^bfe^ MffiMbfeo &lvr£§?S£DMF (15 mL) 
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JCjftfSPU {b-a-%P13 (1.20g, 7. 44 mmol) m$ 55% 7]c^b^ h U ^ (0. 325 g, 7. 45 mmol) 
<DDMF^ (30 mL) (CO tCTSTb, ^OtiffiCt 5 WWbfeo t^MbT^ 

A7^n-?h^77^- «X?JV : ^\=Ht->=4 : 1) KrO«§ii-f £ £ h\Z&Vi\&m 
170 (0.340 g, 20%) <H#fco 
ESI-MS: m/z 421 [M + H] + 

'H NMR (CDC1 3 ) <5 (ppm) : 1.15 (dq, J = 3.3, 13.2 Hz, 2H), 1.23 (t, J = 7. 1 Hz, 3H), 1.32 
(t, J = 7.6 Hz, 3H), 1.53 (dq, J = 3.1, 13.5 Hz, 2H), 2.03 (m, 2H), 2.15 (m, 2H), 2.23 
(tt, J = 3.6, 12.1 Hz, 1H), 2.66 (s, 3H), 3.17 (tt, J = 3. 8, 11.1 Hz, 1H), 4.11 (q, 
J = 7. 1 Hz, 2H), 5.33 (s, 2H), 6.46 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8. 1 Hz, 2H), 
6.98 (d, J = 4.8 Hz, 1H), 8.19 (d, J = 4.9 Hz, 1H). 

mm 119 : /ra^4-[4-(2,7-^^;P-3H-^^^VT4,5-Z>] t°U> ? >-3--r;V^^;l/)^ai 

it-mi P23 (2. 00 g, 5.80 mmol) mMt^m P14 (1.12 g, 6.95 mmol) £fflV\ 
118 tmmODjjmzXfc^in (0.370 g, 16%) £#fco 
ESI-MS: m/z 407 CM + H] + 

'H NMR (CDCI3) 5 (ppm) : 1.09 (dq, J = 3.0, 13.0 Hz, 2H), 1.24 (t, J = 7. 3 Hz, 3H), 1.54 
(dq, J = 3.1, 13.0Hz, 2H), 2.04 (m, 2H), 2.12 (m, 2H), 2.26 (tt, J = 3.6, 12.1 Hz, 
1H), 2.55 (s, 3H), 2.65 (s, 3H), 3.19 (tt, J = 3.6, 11.0 Hz, 1H), 4.12 (q, J = 7.3 
Hz, 2H), 5.32 (s, 2H), 6.47 (d, J = 8. 6 Hz, 2H), 6.99 (d, J = 5.9 Hz, 1H), 7.01 (d, 
J = 7.9 Hz, 2H), 8.20 (d, J = 5. 0 Hz, 1H). 

mm 1 20 : trans-4- {4- [2- C7 7 >-2-f )V) -5, 5P;V-3H--f 5 *hj [4, 5-Z>] h° U V > 

-3— r;i/^^;i/] 7xxjv75 y} ^ n^i7->*;^>Mx^;i/xx^;i/ (ffr» 172) 

tt&m P23. (0.509 g, 1.48 mmol) mMt^'M P15 (0.410 g, 1.92 mmol) 

Mils tmm<D^mzTK&mm (o.2i8g, 31%) &#fc 0 

ESI-MS: m/z 473 CM + H] + ' 
*H NMR (DMS0-d 6 ) 5 (ppm) : 1.06-1.20 (m, 5H), 1.38 (brq, 12. 7 Hz, 2H), 1. 89 (m, 4H), 2.23 
(brt, I = 12.5 Hz, 1H), 2.49 (s, 3H), 2.54 (s, 3H), 3.04 (m, 1H), 4.03 (q, I = 7. 1 
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Hz, 2H), 5.37 (d, J = 8. 2 Hz, 1H), 5.56 (s, 2H), 6.42 (d, J = 8.4 Hz, 2H), 6.71 (dd, 
J = 1.7, 3.3 Hz, IB), 6.84 (d, J = 8.4 Hz, 2H), 7.03 (s, 1H), 7.11 (d, J = 3.4 Hz, 
1H), 7.97 (d, J = 1.7 Hz, 1H). 

mm 121 : /ra//H-[4-(5-^nn-2, 7-V *?-)V-m-^ ^V[4, 5-Z>] tf'J >?>-3— f;W5=- 

y^.-;i/Tis /] u^i^->^;i/#>m(4-p<5 i ;i/b 0 ^^^>-i--r;w y ^ H tffrgr 
m 173) 

ftfr#fP39 (70.0mg, 0.170mmol £J1V\ »M 69 ilfJtlCD^^Tft;^ 173 (75.0mg, 
89%) £?#fco 

ESI-MS: m/z 495 [M + H]\ 497 [M+2+H] + 

'H NMR (CDClg) <5(ppm): 1.11 (dq, J = 3. 3, 11.7 Hz, 2H), 1.69 (dq, J = 3. 3, 12.4 Hz, 
2H), 1.81 (brd, J = 12.4Hz, 2H), 2.12 (brd, J = 13. 9 Hz, 2H), 2.30 (s, 3H), 2.35-2.51 
(m, 5H), 2.52 (s, 3H), 2.61 (s, 3H), 3.23 (brtt, 3.6, 11. 4 Hz, 1H), 3.51 (m, 3H), 3.63 
(m 2H), 5. 27 (s, 2H), 6.48 (d, J = 8.4 Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 7.03 (s, 
1H). 

mMM 122: trans-i-li-iS-^ DD-2, 7-i^^;l/-3H-^i^V[4,5-Z>] tfU >?>-3-f 

)V) 7x.~)iT^n ^u^^ytui^ym^-^wj J x^;w f 174) 

-ffr^P39 (0.150g, 0.363mmol) M'4-(2-757XfjW WJ> (0.0715mL, 0.545 
mmol) &m<<\ m&MM LmM<Dj5mz~C, iti£!®)m (0.157g, 82%) £#fc 0 
ESI-MS: m/z 525 [M + Hj\ 527 Di+2+H] + 

»H NMR (CDC1 3 ) <5(ppm): 1.12 (dq, J = 3. 7, 13.2 Hz, 2H), 1.61 (dq, J = 3. 7, 12.5 Hz, 
2H), 1.95 (brd, J = 13.2 Hz, 2H), 2.10 (tt, J = 3.7, 12.1 Hz, 1H), 2.18 (brd, J = 12.8 
Hz, 2H), 2.43-2.50 (m, 6H), 2.52 (s, 3H), 2.62 (s, 3H), 3.22 (m, 1H), 3.35 (q, J = 
5.9 Hz, 2H), 3.51 (brs, 1H), 3.71 (in, 4H), 5.27 (s, 2H), 6.03 (brt, J = 4. 8 Hz, 1H), 
6.49 (d, J = 8.4 Hz, 2H), 7.00 (d, J = 8.4, 2H), 7.03 (s, 1H). 

123 : /ra/?^4-[4-(5-^ n D-2, 7-^;Wl-3H-f ^ ^V[4, 5-Z>] tf U ^>-3--r;l/^^ 

;W^a:-;i/T5/]^D^it>^;i/^>m[2-(ifnu^>-i--r;i/)x^;WT$ H (it 

^175) 

^%P38 (70.0mg, 0. 170mmol) m$l-(2-T^/^)V) k°n'J^> (0.0319mL, 0.254 

mmoi) mmm 69 tmmo^m^zx, (78.4mg, 91%) £#fc 0 
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ESI-MS: m/z 509 [M + H]\ 511 [M+2+H] + 

! H NMR (CDC1 3 ) 8 (ppm) : 1.10 (dq, J = 2.9, 11.7 Hz, 2H), 1.61 (dq, J = 2.9, 12.5 Hz, 
2H), 1.77 (m, 4H), 1.93 (brd, I = 13.2Hz, 2H), 2.08 (tt, J = 3.3, 11. 7 Hz, 1H), 2.16 
(brd, J = 13.9 Hz, 2H), 2.46-2.59 (m, 6H), 2.51 (s, 3H), 2.61 (s, 3H), 3.21 (m, 1H), 
3.34 (q, J = 5.50 Hz, 2H), 3.52 (d, J = 8. 1 Hz, 1H), 5.26 (s, 2H), 6.14 (brt, J = 3.7 
Hz, 1H), 6.48 (d, J = 8.4 Hz, 2H), 6.99 (d, I = 8.4 Hz, 2H), 7.02 (s, 1H). 

124: /r^4-{4-[5-^nn-2,7-^^;^5^l/[4,5-fllfU^>-3-^;^^;W 
y^.~)VT^ A -y? a^>*;^>ixfJl/XXr^ (ik&m 176) 

P20 (0.650 g, 1.97 mmol) Mk^l P38 (0.535 g, 2.95 mmol) « 

03ii6 hmm^mizxi^mm (0.373 g, 43%) &#fc 0 

ESI-MS: m/z 441 [M + H]\ 443 DW+2+H] + 

'H NMR (CDClj) 8 (ppm) : 1.11 (dq, J = 3. 6, 11.4Hz, 2H), 1.24 (t, J = 7.3Hz, 3H), 1.54 
(dq, J = 3.6, 12.6 Hz, 2H), 2.09 (brd, I = 13.0 Hz, 2H), 2.15 (brd, J = 13.9 Hz, 2H), 
2.26 (tt, 1 = 3.6, 12.4Hz, 1H), 2.52 (s, 3H), 2.60 (s, 3H), 3.19 (tt, J =4.0, 11.4 
Hz, 1H), 3.51 (brs, 1H), 4.11 (q, I = 7.10 Hz, 2H), 5.26 (s, 2H), 6.47 (d, 1 = 8.6 
Hz, 2H), 6.99 (d, I = 8.4 Hz, 2H), 7. 02 ( (s, 1H). 
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1. 5£ (I) 

R'WaKSWg?, AP^X -XT A Slt>b<«#»{gl7;^k s&fcb 

^>^D7j^jtok «m&b<te#ffm©f&Mr;i/P3rx fimb<«#em 
(Dmcr)v^^)v^)v, mm> b < «#Bm©y u -;k emfe b < mmmor^ 

A l -A 2 -A 3 -A 4 «CR 2 =CR 3 -CR 4 =CR 5 ^ R 2 -. R 3 > R 4 ^R 5 «|WI— *&(«ot, ^Tl^ftitufB 
R 1 bM^TCfo^) > N=CR 3 -CR 4 =CR 5 (^4>> R 3 s R 4 Rtf R 5 ^tl^tlfiffH<hlWI«^^) , 
CR 2 =N-CR 4 =CR 5 (^ R 2 > R 4 WR 5 ^n^tlBfrfB<h|Wj«Ta5§) , CR 2 =CR 3 -N=CR 5 (=S#, 
R 2 , R 3 W R n^tl-^ntiitBi:|WI«-r^^) , CR 2 =CR 3 -CR 4 =N (iW, R 2 , R 3 Rt/ R 4 te^Tl-^ 

nMiBtisi«T^^) > n=cr 3 -n=cr 5 r z msr 5 \ttnzmimtmmre&z>) , cr 2 =n-cr 4 =n 
<a;** tfmstfu^n^nmmtmmv&z) s^^n=cr 3 -cr 4 =n cs;*, nuw&tn 

t « (i) *;v^;k (2) emt> b < m^mmoi&wcr)^)^ (3) Mb b < 
M^pyjWk (4) em*>b<«#em©fg^r;i/^y-r;k (5) em%b<^# 
m«i/^a7;i4^jtok (6) smfeb<«#ffl^©TU-;k (7) h&«& 
uw©77j^k (8) Bmfeb<«#em©Tu-r;k o) g^b<^» 

(^h^yu;v^<) , ao) s^feb<^#«mco^s^i*^^ 

(11) ^ (A 1 ) 
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I II (A 1 ) 

E£#>, na«0~3(D»:^U 
• nbtel~4©»:£:gU 

^;]/^n^^;k *;k5;k f«y;k^r;k fflyji/n+y, {«r;k=i^>#;k^- 
;k «y;kfr/-f;k fg^>^nr;^;v*;v^ri;k*fc«MT;i/n^^;i/^- 

r^ksijjib^ em i bb<«#«m©M^r;v^;k sm^b<«#e$i©f£s>^7n 
7m emfe b < »em©fgMT;k^ / -r ;k b < «#«^cDfg^->^ n 
r; Wk*;k^-;k st&fe b < mmmor u -;k b < te#«m£>x ^;k^r 
;k B^feb<«#»m©Tn-f;k*fe««mfeb<«#am©^«l«m^S (^h 

(12) -NR Ua R llb DSFf, R lla ^R ub «IW|-^fcfWJ:^T> ?mm^ Silfeb 

mco«T;i/^y-r;k smfeb<^#«^©(M>'^DT;k^;v*;vfc;k s$fc«bb< 
tt#ii®fiS7Jvn^^;tok e$lfe b < «#«^©T u -;k Rilfe b< fc&ftK 
mor ^;k3vk t> b < iwicyn-fjk b < «#em©T u -;k^># 
;^n;k em b < smfe b < «#emo^s^i^^» & 

(13) -OR 12 Ktfu R'H^KmM^ ilfeL<(Woii7;^k m%b<«#g 

^©{g$s^^nr;k^;k gm&b<«#gm<2f«y;kfr/^;k «$ifeb 
mkrsz n7M;wM^k safefe b < «#ffli0WJkn^y*j^k em^ 
b<«#em©TU-;k tifeb<«#»77^k «m i feb<«#fim©rn-r 
;k em ! feb<«#Mm(DTU-;^^rv'*;i/fc;k em^b<«#em©^s^i^ 
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h<7W)W£&*) £fcte-C(=0)NR l3a R 13b (^ R 13a WR 13b ^n^ntufBR lla RtKR llb 
. (14) 5£ (CO 

o 

il R 15a 

^N^N (C 1 ) 

R 14 R 15b 

{gf#>^ p x;Hr;k » m& b < «#hi©«tj^ / -r m mmh b < 

©T^;wi/^fe«em ; bb< is«©7n-fj^gb, 
R 15a ^R i5 n^n^ntuiBR I,a R^R ub i«T^^>) > 

(15) ^ (D l ) 

^N^R 17 (D 1 ) 

r 17 «©m& b < ii#»«7JWK b < waNHfcoiffift^ □ 
amfe b < «#am©T u -;v*fe«sm% b < u#mm>T ^jwv&m-) , 

(16) (E 1 ) 

NOR 18 



A. 



~R 19 (E 1 ) 

iEKv^ ny;i/^;k ffl&fc b < »#s&<£>7 U — ;k ffi&fe b < ffim&tDT?)^ 
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(17) -c^xo-or 20 art*, i^mmm^rcimmm^^^ mt^mm^. mm%v< 

<D{$m.TM / <i ;k mm** b < mmmoim^ a rjv^Mjm^i, mwkh b < « 
#ii©7 u -;k ffltfe b < mmmvr b < te#em©7 a-r 

(18) -C(=X 2 )-NR 21a R 21b (o&P, X^mmVtmmV&K,^ R 21a ^R 21b ^tl^n*ufBR Ua S: 

(19) 5£ (B 1 ) 

— E-F-R 8 (B 1 ) 

e^f^cr^cr 10 R 9 MSR io um-^rc^mr^x, ymm^ em 
%L<mmWk(D{&m.T)i*)i, Bmfeb<^#*m©fM>'^ny;wr;k Bm& 
b < ^ffiioigSTjwy-fjk emfe b < vmmmoxstRzs? njj^j^j^ 

-;k Hftfei<^ffii077m Bmfeb<«#gm©TD-r;k^fe«gm 

u 

n 7m bm *> v < mmWk(Dmc7)\>* ;^;k »b< mmmvi&mz/ 

^n7;k^;kfr;kfc;k fimt>b<te#fim©yu--;k fifeL<}i#fii©7 

7j^jk smfe l < «#sm©T u-r ;k em b < «#em©5f 

h^yU;K*l^<) £fc«-C(R A 0(R A2 )NR B1 R B2 R^^R^^IWI-Sfe^^o 
T7Ki§Jie\ /\n^>, t^feL<tt»«7JI/^K B^%b<«#fi^© 

M^DT;Wk gmfeb<«#em<DMr;k*7/-r;k B$lfeb<te#gm 
(Dimis? D7;^;i/*;^-;k emfe b < «#Bm©fSMT;V3^^;i/fc;k 
emfeb<«#Bm©TU-;k fi^b< te#em©x^;Mr;k emt>b<«# 
mmoTu^ )v^.tz.umm> b < mmmo^mmmm er h u;v»< ) 
&g?tt>\ r m z^r A2 jM^rsgaag^fcHBK&o xmmmm&mr^ 
&fd% r a1 3strx r az Tmm^^fcM^M^^ b v r b1 ms r B2 
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mmWDTu-i )v^td&wm> l < ^#emco^»^^s (t- h ;k£B&< ) & 

3. TifiA (G 1 ) 



4. R 21a R^R 2lD ©M^^fe«viTn^-^; im-smSfc^Tss; (h 1 ) 



2. T#5£ (F 1 ) 






,26a 



ng«0~3©»^U 
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fii&fe b < «#B$i©f*>^ n y ;i^;kfr;i/fc;k ®mt> b < »m©ii7j^ ^ 
b < wsi©7 n< ;k£^«W^ b < «#Bm©^«iE«^« h 5- y U 

R 25a ^R 25b tt|si— *fe^75:oT, 7jcm^> ^;i/^;k «mb<te#fim©«y;k^ 
;k sm*> b < te#gm©M>^ d y ; b < te#sm<£«y;v# / -r ;k 
e^fe b < D7j^wjfek b < «#«m©f®^T;vn^ 

>-#;kfc;k Mmfeb<«#tt^(Dyu-;k ffmfeb<«#«m©r^;v^;k ffi&fe 

b< p^;^^fe««mfeb< mmm<Dj$wmnmm 

<) £:gtr#\ R 25a Rt;R 25b ;»^^ 

R 25a ^ R 25b Tmm^^fcM^^^t-^X R 253 b < R 25D j&* R 263 

feb< «r 26 \ ^e>mc^n^n«^«^M^R^^M^^^c^oTfimfeb 

R 26a RrXR 26b «iRi-^fc«M^oT, 7jcmm^ ^;i/5;k fi^feb<«#em©f«T;v^ 
;k mmfc b < «#«#i©m>^ p emfe b < «#em©f»T;i/^ / -r ;k 
b < ii«©fgiy^D7;^w;toK emt> b < «#^©m^T;vn^ 

i/#;kfc;k ttmfeb<^#em©TU-;k ^Ktt»77J^K fimfe 

<) £iST#\ R 26a WR 26 ^«ST^^^i^^oT^feb<«#gm^im^ 

«^^/»-2>^\ sfdiR 26a feb<^R 26b ^R 25a %b<«R 25 V &e>m^nm«iirr<5 

5. Tj&*5£ (B 2 ) 

— E— F— R 8a (B 2 ) 

Kt, E— F^tufBilWI^T^D, R 8a te:i£ (G 2 ) 
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,27a 



,27b 



G£*. nh, R 27 \ R 27b , R 28a R^R 28b «, ^n^ntm nd, R A1 , R*\ R B1 R^R B2 <hl^itT&£) 
, 6. (A 2 ) 



ni «0~2©»:£^U na, nb, X—Y RtXR 6 «^-tl^nMtH<h|Bl«Ta&§) T 
7. (E 2 ) 



z>m.%^$J]!$,frtvx^ir?z> gpr4 g^«^ij 0 

9. 5£ (ID 




nb 




,18 




,29 
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< w^wft©fl8R^^ d y jvfcz ;k em^ b < ra^w&or u emfe b < 
iwor^^k am b < «#sm©T ck ;i/^7t»«mt> b < «#em©^« 

R 29 \'&kMMrf'* /NO^X y^A ^hn, ->T7, ^W^tSa ^y^n^i^jjl/fc 

;kt^a ^/£;fc«$*(B«D^n^;i'y$A mt;1/^;vx;^-;k fi^%b<«#s 
l©«7JWk smfeb<«#«m©{g^->^nr;^;K s^%b<«fi$i®f©^ 
r;i/^--;k mm^v<mmm<Dism.y)v^jv, ^feKHMWj^^^ 
emfe b < mmmoy u -;k e&fc b < mmm<oy ^jwv&tdi-mmb b < mm 

R*\ R 31 ^R 32 «|sI— ^fc«M^oT7j<m»> /NO^rX ->yA «m b < te#em© 

MT;i/^;k emfe b < «#em<£«>^ n t;i/^;k smfe b < m mmvim&yji 
tr~M mm^ b < mmmoimyjv^jv, v < mm^my)^^, m 
m&l< \mwmtDimyji'tt>'*i)vtf~M wm^ v < mmmoy u mm*> v 



10. W 1 ^ (G 1 ) 



tttip, ne, R 21 \ R 21 \ R 23a ^R 23 n^tl^nMpBi|WI^^§). T£%!t^©iSH 9 f2m 
11. WtfpS (G 3 ) 



ca^ R 2ia ^R 2ib ^n^ntutB<i:ini«T^^) T^^if^cDteH 9 tmnftwm&m. 




O 




,21b 
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12. R 21a #x£R 21b <Dm%&frm>irnfr--jjf)\ ^t&»oT^ (h 1 ) 

R 26a 

G£«K nf, ng, R 24 \ R 24 \ R 25 \ R 25b > R 26a ^R 26b ^tl^nttftB^|WI«T*^) ~T:$>m& 

vim 10 sfcte ii »^ff«iti©«i;/tfc(»i 

13. W'#^ (G 4 ) 

A N r21 ° <*> 

R 21d 

14. W 1 ^ (F 1 ) 

R 22a R 22b 

GS#U no\ R 20 , R 22a ^R 22b «^-n^tlMffB<h|WI«T$.^) T&£fit;fc<Z)$&H 9 fBic©^ 

15. W 1 ^ (B 2 ) 

— E— F-R 8a (B 2 ) 

16. W 1 ^-NR lla R llb (5£f, R lla ^R 1,b «^-n^ntffl2i:|3l«-e^§) T$>£f#;&©fffi 9 IB 

17. w^-nhr 118 gw, R m \wmtmmr^) ^&%m$t<Dim9tm<Diff*m^m& 
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is. w i ^-nhr 1ic R 1Ic ttmfeb<^§iiM7;^/^;K em*>b<tt#m 
<Dim^ d yjw^i^K b < «#g^©r n-r v < mm 

19. W 1 ^ (C 1 ) 

♦ 

o 

^N^N " (C 1 ) 
R 14 R 15b 

20. W 1 ^ (C 2 ) 

o 

II R 15c 

^n^n R (C 2 ) 
H H 

21. W'/« (D 1 ) 



M R (D ) 
R 16 



gs;^ R 16 ^R 17 «-en^rLtutB«hiwi«T$.^) T^^st^(Dffiig9t3^©$fWi»^ 

22. Wj&SS (D 2 ) 

^N^R 17 (D 2 ) 
H 

t 
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23. W 1 ^ (A 2 ) 



na, ntu nU X^Y WR 6 ^n^ntufB<h»T$.^)) T&£fi!;&CD$£ffi 9 fB*t 
24. W 1 ^ (E 2 ) 



25. R^^TK^^-rfe^^cDias 9-24 <D^n^\zmm<D^m^^B(D^ms 

26. r 30 , r 31 ms^fim-^fcimtevxymm^ /\u^>^fc\m^v<mmm<D 
ffiTJi/^vT^^^offl 9—25 (D^nMzmmottf*m^^%(D^ffim$/^ 

27. z i ^cr 33 R 3 Hmmtmmv&z>) T&zm&owm 9—26 ©v^n^^iBft© 

28. Z l ^CHT££W^©i&ffl9~26 OV^n^^lBm©$?^^^€©^W/^fe 

29. Y 1 mS Vifl CH T&&ff5j<CDi£H 9-28 ©V^n^^fBmcDff^f^^feS^WR 

30. y 1 mswmmm^fc&m&tDmm 9-28 ©i^n^^tamo^w^-iE^sco^ 

31. r 30 , r 31 ms r 32 t^iwh &rdzm£^x7mM^rd,tmikb v < (whobw 

;i^&5Bt3fc©*&ffl 9-30 ©<,vmfrtef3m©#*s^^ 

32. R 30 Rt* R 32 ^IWI-^feH^oTTKmM^Sfc^^fe l> < ^#fii«7JWW 

R 3l ^7Nny>-rfe^tt5f<C0tgffl 9—30 ©V^n^^fB^^^f^SE^BOTI^R 



NOR 



18 
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